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Pesticides can pose a risk to environmental and 
hkiniaT?. heslth. Since a asijoritY of the United States 
population lives in urban areas, it is iniporrant to 
•aricie r s t and how these people pesticicioe. The 
purpose of this studv was to discover the extent of 
k'niowiedge asout and ™se of pesticides i:*: Yarcxs snci 
gardens of Missoula, MT. Infornation was coiiected 
through a self-administered questionnaire delivered and 
coiiected in May and June of 1986. 
The survey showed that a aiajorltv of Missoula 
residents with yards or gardens use pesticides, and the 
most frequent area of use is lavt?ns. A saali Kiajorlty 
believe pesticides are safe for the environment and 
human health. There is some dissatisfaction with the 
effectiveness of pesticides in all plant groups 
treated. Most people get Information on proper use 
from the pesticide product label, but many do not 
implement this Information, or abide bv basic safety 
practices. Few people understand or use alternatives 
to pesticides, but the majority of respondents wished 
to learn about alternatives and prevention of pest 
problems rather than about safe use of pesticides. A 
majoritv of residents are interested in pest control 
education. Most wish to have newspaper articles, and 
booklets or manuals on prevention and alternatives, but 
some would be willing to occasionally attend meetings 
to learn more about these topics. 
This study shows that, in Missoula, there S:.:jei 
potential health and environmental risks trosi pesticide 
exposure. Therefore, there is a need for information 
on safe use of pesticides and alternative pest control 
methods in this urban community. I'his stucy will 
influence and help direct the types of public education 
progi-ass conducted by Montana CooporEtivt) axtension 
Service and Missoula, ccunty ags:icles for pest control 
in urscin cc^nsunities. 
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INTRODUCTION 
PESTICIDE USE 
History of pesticides. Synthetic organic pesticides 
are an innovation of the Twentieth Century, although the 
beginnings of some pesticides used today were in the 1800's. 
Insecticides derived from plants were used as far back as 
1800 in China where pyrethrum was distilled from the flower 
heads of chrysanthemum. Other botanical insecticides came 
from tobacco which contains nicotine (1890) and from the 
roots of legumes grown in Malaysia (Derris) and South 
America (Lonchocarous or cube) which contain rotenone 
(1848). (Ware, 1980) The first maj or chemical to be 
synthesized for insect control was DDT. It was discovered 
by a German chemist in 1873, however, it was not until 1939 
that Dr. Paul Muller used DDT against domestic flies and 
mosquitoes. DDT is highly toxic to insects, very persistent 
and was very effective against insect vectors of malaria and 
yellow fever. Dr. Muller won the Nobel Prize for Medicine 
in 1948 because of DDT's success. (Ware, 1980) Today, DDT 
is banned from use in the United States due to the 
consequences of its persistence in the environment, and 
toxicity to fish, birds and other non-target organisms. 
Many other pesticides were developed in the post World 
War II era to fight disease and protect agriculture crops. 
Among the more persistent insecticides are the highly 
chlorinated hydrocarbons: chiordane (1945), aldrin and 
dieldrin (1948), heptachlor (1949), endrin (1951), and mirex 
(1954). (Martin, 1968: Ware, 1980) These compounds are 
stable in soil and not quickly broken down when exposed to 
sunlight. It is these qualities that have made chlorinated 
hydrocarbons very effective in controlling termites and 
other soil insects that feed on the roots of crops and 
wooden foundations of buildings. Due to their persistence 
in the environment and potential adverse impacts on wildlife 
and humans, many chlorinated hydrocarbons are now banned 
from most uses in the U.S. (Wasserstrom, 1985) Some non-
persistent (quick to break down into less toxic compounds) 
insecticides include malathion (1950), diazinon (1952), and 
carbaryl (1956). (Ware, 1980) These can kill a broad range 
of insects which feed on vegetable, fruit and forage crops 
and are available to urban and suburban homeowners for pest 
control in their yards. All of these must be used carefully 
to avoid killing desirable insects, especially honeybees, 
and other organisms. 
Most herbicides from 1896, when copper sulfate was used 
in grain fields, to 1906 when sodium arsenite solutions were 
first developed, were inorganic compounds. Organic 
compounds are widely used today since inorganic solutions 
proved to be very persistent in soil and highly toxic to 
mammals. Petroleum oils were among the first organic 
compounds used to kill plants. Synthetic organic herbicides 
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include 2-4-D (1944), atrazlne (1958), prometon (1959), 
pichloram (1963) and glyphosate (1971), (Martin, 1958: Ware, 
1980) These vary greatly in selectivity, per s is t e.nce, 
toxicity and mode of action. Many times, careful 
application and stage of plant growth determine the 
effectiveness and selectivity of the herbicide. 
Urban and rural differences. Today, there is a huge 
variety of insecticides, herbicides, fungicides, 
bactericides, nematicides, rodenticides, plant growth-
regulators, and defoliants available from 30 pesticide 
manufacturing companies in the U.S. (Ware, 1980) They were 
all developed to control or kill organisms that interfere 
with human activities or needs; crop protection, vector-
borne disease control, forestry protection and ensuring 
aesthetic gardens and parks. 
Most pesticides in the U.S. are used in agriculture. 
During the 1900's, crop production per acre increased 
dramatically due to mechanization of the farm, fertilizers, 
and pesticides. Today, farmers use 12% of pesticides in the 
U.S., a total of 0.8 billion tons in 1980. (Aspelin, 1980) 
The agricultural sector depends on pesticides to control 
insect infestations, diseases and plants which compete with 
food crops for nutrients and sunlight, or feed on them 
directly. 
In urban areas, home and garden pesticides are widely 
used among homeowners, and city and county spray programs 
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exist for roadsides, parks and city trees. Most of the 
pesticide use is for aesthetic reasons (Olkowski, 1975a, b) 
since crop protection and disease control are of minor 
concern in most U.S. urban areas. Pesticides are used to 
decrease unwanted plants in lawns and gardens, to stop 
actual or perceived insect infestations of shade trees, to 
kill annoying insects such as wasps, flies and mosquitoes 
and to maintain attractix'e parks and golf courses. Many 
times the pest problems are minor and no threat to the 
plant's health, but pesticides are used even so. (Olkowski, 
1979a) 
Safety practices. The pest control needs may be very 
different between agricultural and urban areas, but 
practices for using pesticides safely are not. The 
pesticide product label is a legal document developed by 
pesticide companies and the U.S. Environmental Protection 
Agency (EPA) to govern proper use of pesticides. Each 
product label carries detailed information on ingredients, 
type of pesticide, formulation, directions for use, 
precautions, storage and disposal practices, registered uses 
for particular organisms, and treatment of poisoning. It is 
the label that gives the key information on how to safely 
use a pesticide product, and makes the user liable for any 
damage caused by application. 
Each pesticide has a signal word which defines its 
toxicity in relation to humans (Table 1). The categories 
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of toxicity and the formulation of the pesticides determine 
what type of protective clothing should be worn (Table 2) . 
In addition to clothing which protects the pesticide 
applicator, proper concentration of tne product, safe 
application equipment, wind and moisture levels, and 
honeybee activity should be considered before outside 
application begins. Pets and unprotected people should not 
be in the vicinity while pesticides are applied. After 
application, no one should enter the treated area before the 
re-entry time stated on the label. If they do, they should 
dress in protective clothing. (Weekman, post 1974) 
Table 1 
Toxicity categories and signal words 
Category Signal Word Lethal Oral Dose 
I Highly DANGER-POISON One drop to one 
toxic teaspoon. 
II Moderately WARNING Over one teaspoon to 
toxic one ounce, 
III Slightly CAUTION Over one ounce to 
toxic one pint or one 
pound. 
IV Relatively CAUTION Over one pint or one 
non-toxic pound. 
(American Council on Science and Health, 1986) 
Another step in protecting humans from pesticide 
exposure is proper laundering of clothing worn during 
application. The basic steps are: 
1) Read the Desticide label for information. 
2) Pre-rinse clothing by: 
pre-soaking in a suitable container: 
agitating in an automatic washing machine: 
spraying/hosing the garments outdoors. 
3) Wa_sh^ng machine settings; Hot water 
temperature (140°F/60°C), full water level, normal 
(12 minutes) wash cycle. 
4) Rsrwash the contaminated clothing two or three 
times, if necessary. 
5) Wash a few contaminated garments at a time, 
using lots of water. 
6) Wash separately from family laundry. 
Discard (bury or throw in trash) clothing if 
thoroughly saturated or contaminated with highly 
toxic pesticides. 
8) Launder clothing daily when applying pesticide 
daily. 
9 ) Rinse washing machine thoroughly after 
laundering contaminated clothing. 
10) Line dry to avoid contaminating the automatic 
dryer. 
Be aware of when pesticides are being used so 
that clothing can be appropriately laundered. 
(NebGuide, 1984) 
Proper storage of pesticide products is necessary to 
prevent accidental poisoning and contamination of food or 
other products used in the home. A locked storage cabinet 
in a basement, garage or other storage room is considered 
best. But, if the room is exposed to great temperature 
fluctuations, the pesticide product may be altered, becoming 
ineffective or more toxic. 
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Table 2 
Protective Clothing and Equipment Guide 
Formu­
lation 
Label Signal Word 
Caution Warning Danger 
Dry Long-legged 
trousers and 
long-sleeved 
shirt: shoes 
and socks. 
Caution plus 
wide-brimmed 
hat; gloves. 
Warning plus cart­
ridge or canister 
respirator if label 
precautionary state­
ment says, "Poison­
ous or fatal if in­
haled . " 
Liauid Long-legged 
trousers; 
long-sleeved 
shirt; shoes 
and socks; 
wide-brimmed 
hat. 
C_^v^tiqn plus 
rubber boots; 
goggles and 
respirator if 
required by 
precautionary 
labe1. 
Warning plus rubber 
boots. 
Liquid Long-legged 
{when trousers; 
mixing) long-sleeved 
shirt; shoes 
and socks; 
wide-brimmed 
hat; rubber 
gloves; rubber 
aoron. 
Caution p1us 
goggles or 
face mask; 
respirator if 
label precau­
tionary state­
ment requires. 
Warning plus can­
ister resDirator 
Liquid Long-legged 
(pro- trousers; 
longed long-sleeved 
exposure shirt; rubber 
to spray boots and 
or appli- gloves; water 
cation proof wide-
in enclo- brimmed hat. 
sed area) 
Caution plus Warning plus water 
water proof proof suit, 
trousers: face 
shield; respira­
tor . 
(Weekman, post 19 74 
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Disposal of pesticides or empty containers is described 
on the product label. The most common suggestion for 
products purchased in urban areas is to wrap the container 
in many layers of newspaper and put it in the trash 
disposal. This has problems since garbage collectors may be 
contaminated if the package leaks, and many landfills cannot 
safely hold a wide variety of synthetic organic pesticides. 
Contamination of water tables can result. 
All these suggestions may sound extreme, especially to 
the urban dweller who probably has never seen anyone wear 
more than rubber gloves while applying pesticides. Even 
commercial applicators and farmers rarely perform all the 
safety suggestions presented here. (Wasserstrom, 1985; p. 32 
- 33) But, these suggestions are not extreme since 
pesticides are toxic substances whose effects are not always 
understood and could possibly be more dangerous than 
anticipated by people who have tested and registered them. 
Acute poisoning can occur during short-term exposure to 
a pesticide, either through swallowing, inhaling or 
topically absorbing pesticide. Treatment for acute 
poisoning is given on the pesticide label. Chronic 
poisoning occurs over a long period of time, is much more 
complicated and much less understood. During chronic or 
acute exposure, alterations in the body's cells, including 
mutations and cancer, can occur. Proper use of protective 
clothing and following the other precautions listed here, in 
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safety manuals and on the product label can prevent 
pesticide contamination through short- or long-term 
exposure. 
2 PEST^ICIDES 
Products common in Missoula. There are a wide variety 
of pesticide products available to farmers, commercial 
applicators and the general public. The ones important in 
this study are those available to Missoula residents at 
retail, hardware and garden stores. The pesticide 
component of these products is referred to as 'active 
ingredients' and the remaining volume of the product is made 
up of 'inert ingredients'. 
Some of the most popular pesticide products in 
Missoula according to retailers (Appendix A) and the 
general public (Appendix E and Chapter III), are: 
Table 3 
Pesticide Products Found in Missoula 
Product 
Percent of 
Active Ingredient 
Signal 
Word 
Diazinon Granules 2.0^5 Diazinon Caut ion 
Isotox Insect 
Killer 
8 . 09s Acephate 
3.0% Dicofol 
Caution 
Kleenup Grass & 
Weed Killer 
Liquid Sevin 
0.5% Glyphosate 
0.12^ Acifluorfen 
27.0% Carbaryl 
Caution 
Caution 
Malathion 50 
Insect Spray 
50.0% Malathion 
33.0% Xylene-Range 
Aromatic Solvent 
Warning 
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Table 3 (continued) 
Product 
Percent of 
Active Ingredient 
Signal 
Word 
Ortho-Klor 44 
Chlordane Spray 
44.0% Technical 
Chlordane 
51. 03^ Petroleum 
Distillant 
Danger 
Ortho-Klor Soil 
Insect & Termite 
Killer 
12.6^ Chlorpyrifos Warning 
Rose & Floral 
Dust 
3.0% Carbaryl 
4.0% Malathion 
5.0% Phaltan 
1.5% Dicofol 
Caution 
Triox Vegetable 
Killer 
1.86% Prometon Warning 
Weed-B-Gon Lawn 
Weed Killer 
10.8% 2,4-D 
11.6% MCPP 
Danger 
(Lilly Tuholske, Missoula County Extension, 1986) 
Among these ten products, a small fraction of what is 
available (Appendix B), there are 15 different active 
ingredients. It would be too lengthy to explain the 
effects of each of these pesticides on the environment and 
humans, so only a few will be dealt with below. 
Environmental fate and toxicity. Among the pesticides 
above, the insecticides diazinon and malathion, and the 
herbicides 2,4-D and glyphosate are the most frequently used 
in Missoula (Appendix E, Question 12). Their chemical 
characteristics will be briefly explained below. More 
detailed information on these and other pesticides used in 
the Missoula area can be found in Appendix C. Information 
on the characteristics and ecology of pesticides not 
contained here can be found in a variety of books: Brown, 
1978; Cremlyn, 1978; Epstein. 1971; No author, 1984; 
Perring, 1977; Rudd, 1964; Sax, 1984; White-Stevens, 1971; 
and Worthing, 1983. 
Diazinon and malathion are both organophosphate 
insecticides. As a group, organophosphates inhibit 
acetylcholinesterase and if ingested by humans can cause 
headache, dizziness, weakness, shaking, nausea, stomach 
cramps, diarrhea and sweating. Chronic exposure can cause 
loss of appetite and weight, and a general feeling of 
sickness. (Weekman, post 1974) This group is most often 
used to kill soil insects, insects that feed on fruits, 
vegetables and forage, and household pests such as 
cockroaches. (Epstein, 1971) 
Diazinon has been widely used for about 20 years. It 
is moderately toxic to mammals through oral and dermal 
exposure, and inhalation. Non-target organisms to which 
diazinon is highly toxic are fish, lower aquatic organisms, 
birds, honeybees, and predatory, parasitic and soil 
insects. Diazinon is slightly toxic to wild mammals, and 
relatively non-toxic to non-insect soil organisms. It is 
not known to accumulate in the food chain. Persistence is 
moderate. Diazinon lasts 7 to 10 days on foliage, and 4 to 
6 weeks on indoor surfaces if undisturbed. It is degraded 
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by microorganisms in the soil and by chemical hydrolysis, 
(von Rumker, 1974) 
Malathion has been widely used in California to combat 
the Mediterranean fruit fly in fruit orchards and in the 
cities. (Ware, 1980) It controls flying insects, and most 
insects with sucking or chewing mouthparts that feed on 
fruits, vegetables, ornamentals, and stored produce. 
Malathion is moderately toxic in mammals, and slightly toxic 
when inhaled. Fish, honeybees and other beneficial insects 
(predators and parasites) are very susceptible to malathion 
poisoning, while lower aquatic organisms, birds and soil 
insects are moderately so. Malathion is relatively non­
toxic to wild mammals. As with diazinon, malathion is not 
known to accumulate in the food chain. It persists from 1 
to 3 days on most crops, from 2 to 4 weeks indoors, and 
breaks down in soil in less than 2 weeks. Soil microbes, 
the sun, and chemical hydrolysis quickly degrade malathion 
into innocuous end products so it is not likely to leach 
from the treated site, (von Rumker, 1974) 
2,4-D, a phenoxyaliphatic acid, has been around since 
1944. Another member of this group is 2,4,5-T, a component, 
with 2,4-D, of Agent Orange and recently banned from use by 
the EPA due to suspected mutagenic, teratogenic and 
carcinogenic effects on humans. In plants, 2,4-D acts as a 
hormone analogue, interfering with growth. 2,4-D includes a 
variety of esters and salts, many of which have different 
characteristics of toxicity and persistence, (von Rumker, 
1974; Ware, 1980) The following description combines 
characteristics of the 2,4-D salts and esters common in 
pesticides. 
If 2,4-D is ingested by humans, prompt vomiting, 
burning sensation in the stomach, diarrhea and muscle 
twitching will follow. (Weekman, post 1974) 2,4-D is 
moderately toxic to mammals by oral and dermal routes, and 
slightly toxic when inhaled, and is irritating to eyes, 
nose, throat and skin. 2,4-D is. moderately toxic to some 
fish species, and slightly toxic to lower aquatic organisms, 
birds, and wild mammals. 2,4-D does not accumulate in the 
food chain since it is rapidly degraded by soil organisms 
and sunlight. It persists in soil from 1 to 4 weeks, (von 
Rumker, 1974) 
Chronic effects of 2,4-D were thought to be innocuous 
until the late 1970's. An article recently published in the 
Journal of the American Medical Association explored the 
potential of 2,4-D to cause cancer in humans. (Hoar, 1986) 
This study found that Kansas farmers who worked with 2,4-D 
for more than 20 days a year had a six-fold chance of 
developing non-Hodgkin's lymphoma compared to the general 
population in Kansas. People involved in mixing and 
applying the pesticide at least 20 days a year had an eight­
fold chance of developing the cancer. The number of years a 
person was exposed to 2,4-D did not have as significant an 
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effect on increased chances of developing cancer. Previous 
studies from northern Europe had shown that cancer risks for 
those exposed to 2,4-D were higher than in the general 
population. (Axelson, 1980; Eriksson, 1981; Kardell. 1979, 
1981; and, Riihimaki, 1982) With this new information on 
the human health risks of 2,4-D, its widespread use may be 
curtailed. As yet, no action has been taken by the EPA to 
change its registered status or ban it from use in the U.S. 
Glyphosate is a relatively new and widely used 
herbicide. It belongs to the glyphosphate classification 
of herbicides. Glyphosate is a non-selective, non-residual 
herbicide effective against perennial, deep-rooted grasses 
and broadleaf weeds, and inhibits the nucleic acid 
metabolism and protein synthesis of plants. Glyphosate can 
be applied at any stage of plant growth, any time of the 
year with little special application procedures. (Ware, 
1980) Possibly as a result of the easy application 
procedures, glyphosate is popular for farms, rangelands, 
county and city roadsides. Since glyphosate is so new 
relative to other pesticides it has not been as intensively 
researched. 
In the 40 years since pesticides began to be widely 
used in agriculture and other areas, a lot has been learned 
about the complexity of the environment and the importance 
of many balances that are disrupted by pesticides. The use 
of pesticide products will continue for many years, but that 
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use must be tempered with an awareness of some of the known 
and yet unknown risks to ecological balance and the health 
of humans and other organisms. If it is not, more 
ecosystems and unsuspecting humans will be exposed to a 
variety of ills which science usually cannot identify until 
an advanced stage. 
t-_3 NON-PESTICIDE PEST CONTROLS 
Much attention has been given to making pesticides safe 
and effective pest controls. But, some people are 
researching pest management methods which either incorporate 
pesticides as one small part of the management scheme 
(Integrated Pest Management, IPM) or not at all (Alternative 
or Organic Methods). (de Jong, 1979; Flint, 1981; Frankie, 
1978, 1983; Grad, 1980; NRC, 1972, 1975, 1980; No author, 
1982; Olkowski, 1976b, 1978a, b, 1980; Rice, 1983; and, 
Samways, 1981) Many groups researching IPM throughout the 
country are concerned with farming practices, but a journal 
called the IPM Practioner has information on IPM for both 
rural and urban settings. Alternative methods are reported 
by such publications as Rodale's Organic Gardening 
magazine. Both IPM and alternative or organic methods of 
pest control often use more manual labor than is necessary 
with pesticides, but they have the promise of becoming 
efficient and long term means of controlling insect, plant, 
fungus and other organisms in many settings without the 
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environmental and human health risks associated with 
pest icides. 
Integrated Pest Management and Alternatives. In IPM, 
" . . .various combinations of methods are utilized in a 
compatible manner to obtain the best control with the least 
disruption of the environment." (Flint, 1981; p. 78) IPM 
includes all of the following pest control practices: 
Biological control: The use of parasites, predators, 
and pathogens to control pest populations, and to encourage 
'beneficial' organisms in an ecosystem. 
Host resistance: The use of plant varieties that are 
resistant to different types of pests. 
Cultural control: Manipulation of the environment to 
reduce pest organisms and enhance survival of desired 
organisms by tillage, irrigation, crop rotation and other 
practices. 
Physical and mechanical control: Direct or indirect 
measures that inhibit a pest's entry, dispersal, 
reproduction and survival in an ecosystem such as mowing, 
weeding and removing insect forage. 
Autocidal insect control: The rearing and release of 
sterile or genetically altered insects that disrupt a pest 
insect's ability to reproduce. 
Chemical behavior insect control: Use of insect 
phermones to disturb sexual activity by diverting males from 
reaching reproductive females, or disturbing an insect's 
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orientation. Use of insect growth regulators which disrupt 
feeding and reproductive stages. 
Selective chemical control : Discriminate use of 
synthetic chemical pesticides to quickly control a pest 
population. (Bottrell, 1979) 
Alternatives include all of those practices listed for 
IPM except selective chemical control. Alternative methods 
are limited only in the restriction of pesticides, but this 
malces alternative approaches less acceptable to many farmers 
who often depend on the short-term results given by 
pesticides. The available techniques under IPM and 
alternatives for many pest problems are limited due to lack 
of research and testing. Application of existing techniques 
in cities and agricultural areas would enable the testing 
and improving of IPM and alternative methods, and improve 
the effectiveness of such methods. IPM and alternatives, 
however, are not widely used in rural or urban communities 
in the U.S. 
In urban areas, a large variety of pest problems exist 
and a large variety of alternative and IPM practices could 
be appropriate for these problems. The main difficulty is 
dispensing information to the urban public, and encouraging 
them to use methods aside from or in addition to pesticides. 
(Olkowski, 1976b, 1978a) Encouragement could come through 
public service announcements, campaigns by local and state 
agencies, and booklets on IPM and alternative pest control 
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methods available from county agencies, garden centers or 
other retail outlets that sell pest control equipment. 
There is information on IPM and alternative pest control. 
It only needs to be properly presented and effectively 
disseminated to be useful to people in urban and suburban 
areas. 
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II. SURVEY METHODS 
2.1 PURPOSE 
This survey's purpose was to gather information on 
aspects of outdoor pesticide use by the general public in 
Missoula, MT . Information gathered was on pesticide 
products, behavior while applying pesticides and specific 
knowledge of pesticide and non-pesticide pest control. 
Results would be used to help Missoula County Extension 
Service and Missoula City-County Health Department, 
Environmental Division, plan educational materials on 
pesticide safety and risks, and alternative methods to pest 
control in the yard and garden.-
The survey was to collect the following data: 
1. The estimated percent of Missoula residents 
that use pesticides in their yard and garden. 
2. Knowledge: 
A. Beliefs - (what people think is true). 
i) environmental and health risks. 
ii) label information. 
iii) safety practices. 
iv) disposal and storage practices. 
B. Attitudes - (what people say they want). 
i) effectiveness of pesticides and 
alternatives. 
ii) reasons behind use/non use of 
pesticides. 
iii) sources of information on pest 
control/pesticides. 
iv) alternative pest controls. 
3. Behavior - (what people do). 
a) clothing worn. 
b) equipment used. 
c) methods of application and disposal. 
d) specific pesticides or alternatives used. 
4. Attributes - age, education, economic status 
and residence time in the community. (Dillman, 
1978) 
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2 . 2 DEVELOPMENT 
Past surveys on pesticide use . Pesticide use among 
industry, agriculture, and government has been fairly well 
documented since these sectors of the population use large 
quantities of pesticides or have records of what they use. 
(Keil, 1977) But, among urban and suburban households, such 
information is nearly non-existent. In Product ion, 
Distribution, Use and Environmental Impact Potential of 
Selected Pesticides, home and garden pesticide use was 
roughly quantified, (von Rumker, 1974) "Our estimates on 
the quantities of the selected study [pesticide] products 
used in the home and garden sector were obtained simply by 
subtracting the estimated domestic supply. Unlike the other 
estimates, home and garden use estimates are not supported 
by any other survey results or statistics" (von Rumker, 
1974; p. 21) . Table 4 shows the approximate use of 
pesticides in the U.S. 
To assess how urban homeowners use pesticides, 
households must be directly approached. The following 
surveys, conducted between 1971 and 1980, have gathered 
valuable information on the use of pesticides in urban and 
suburban households. They have employed different methods, 
surveyed different populations, and had different foci. 
But, all have revealed information important to this study. 
One of the earliest studies was conducted in 1972 by R. 
von Rumker, et.al. In it, three metropolitan areas 
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(Philadelphia, PA, Dallas, TX and Lansing, MI) with a total 
population of 5.5 million and 1,244,000 single family homes 
(1970 U.S. Census Bureau) were surveyed. There were 525 
respondents to this interview survey and they were asked 
about possession and use of specific home and garden 
pesticides. 
Table 4 
U.S. Consumption of 25 Selected Pesticides 
Pesticide Indust. Gov't. Agric. Homes Total^ I: 
Insecticide 8 . 0% 2 . 6% 00
 
C
O
 C
O
 
193 ,  6 
Herbicide 16 . 4% 2 . 7% 78 . 4% 2 . 4% 224 . . 7 
Fungicide* * 65 . 4% N. A. 22.0% 12,5% 72 , . 6 
Fumigants 35 . 9% 2 . 6% 11.5% 50 . 0% 78 , , 0 
Tin cmpds. 55 . 2% N. A. CD
 
N. A. J. . , 5 
Total 23 . 0% 2 . 0% 63 . 0% 12.0% 570 , , 4 
* Million pounds active ingredient. 
** Including wood preservatives, except creosote. 
(Keil, 1977; Table 19, p. 18) 
The survey found that 92.5% of respondents used 
pesticides, 84.0% used pesticides without reservations and 
8.5% were concerned with side effects. Of the 509,190 
pounds of active pesticide ingredient used in these three 
cities, homeowners accounted for 429,000 pounds (84%) (Table 
5), or 30 million pounds active ingredient in urban areas 
nationwide. 
Use was calculated to be 0.49 pounds per household or 
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0.1 pounds per person. Compared to use by farmers, urban 
homeowners use substantially more pesticide in a given area 
(Table 6) . 
Table 5 
Insecticides Used in the 
Suburbs of Three Major U.S. Cities, 1971 
(Active Ingredients in Pounds) 
Dallas, TX Philadel, PA E.Lansing, MI Total(%) 
Home­
owner 216,000 198,000 14,500 429 , 000(84) 
Pest 
Cntr 19,000 2 1 , 440 4 , 650 51,050(10) 
Golf 
Course 7 , 600 4 , 600 1 , 000 13 , 200(3) 
Ci ty 
Parks 9 , 500 900 N. A. 10 , 400(2) 
Mosqui-
toe N. A. 3 , 000 2 , 500 5 , 500( 1 ) 
Totals 252,100 234,440 22,650 509,190 
(von Rumker, 1972) 
A survey of 130 homes in Berkeley, CA was conducted in 
1971 by an unnamed student, (Olkowski, 1978a, 1980) Of the 
130 homes selected to be interviewed, 85 participated (65,4% 
response rate). The survey discovered that higher income 
families (based on the value of the home) had fewer pests 
but used more insecticide than did lower income families who 
reported more pests . Data also showed that respondents 
older than 40 years used pesticides more regularly than did 
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those in the younger age groups. And, homeowners who 
employed gardeners did not know what pesticides were being 
used in their yards. 
Table 6 
Per Acre Use of Pesticides: 
Farm and Home Comparison 
(estimated pounds of pesticide per acre) 
Herbicide Insecticide Fungicide 
Homeowner 1.4 5.0 0.8 
Farmer 0.5-2.3 1.5-3.0 Negligible 
(Bottrell, 1979; Table VII-3, p. 72) 
Another California survey was conducted by Dale Hattis 
in Livermore. (Olkowski, 1978a, 1980) Volunteers collected 
interviews from 161 households on pesticide use in the home 
and yard. Of the pests reported, 14% of the respondents 
said insects were the main problem and 18?^ were able to name 
one or more of a variety of common pest problems. Place of 
pesticide purchase, use, and source of information were also 
reported in the survey (Tables 7,8,9). Each home had 
approximately 2.2 pesticide products including 'No-pest 
strip' with dichlorvos (26%, 1/3 of whom were using them 
improperly) and flea collars with lindane (22%). Thirty-one 
percent hired commercial pesticide applicators. 
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Table 7 
Place of Pesticide Purchase: Livermore, CA. 1971 
Place of Purchase % of Users 
Nursery 42 
Grocery Store 12 
Hardware Store 10 
Other Drug Discount 19 
Undetermined 17 
Total 100 
(Olkowski, 1978a; Table 2, p. 219) 
Table 8 
Place of Pesticide Use: Livermore, CA, 1971. 
Place of Use % of Users 
Garden 60 
Lawn 17 
House 10 
Other 3 
Undetermined 10 
Total 100 
(Olkowski, 1978a; Table 2, p. 219) 
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Table 9 
Source of Information on Pesticides: 
Livermore, CA, 1971 
Source % Who use it 
Nursery 37 
Friend, Neighbor, 
Relative 10 
Other Store 10 
Hardware Store 8 
Grocery Store 7 
Television 6 
Newspaper, Magazines, 
Garden Books 3 
Other 3 
Undetermined 16 
Total 100 
(Olkowski, 1978a; Table 3, p. 219) 
A 1974 survey was performed in Colorado, and reported 
in an EPA study. (Savage, 1979) In it, 230 families in 18 
Colorado communities were interviewed about pesticide use 
practices. The following points were discovered: 
1. Of the participants, 71.7^ of families used 
pesticides. 
2. Pesticides were stored in locked cabinets only 
29.0% of the time. 
3. Protective measures during application of 
pesticides were taken by 25.03g of respondents. 
4. 5.7% of respondents did not store pesticides in 
the original container with warning label. 
The fact that 5.7^ of respondents did not have 
pesticides properly labeled, and 11.0% stored pesticides in 
unlocked places, could signal some dangerous situations. 
Misuse of pesticides and accidental poisonings could 
directly result from this. 
An EPA-contracted study on household pesticide use was 
conducted between 1976 and 1977. (Savage, 1979) The study 
looked at home and garden pesticide use in Standard 
Metropolitan Statistical Areas (SMSA's) and non-SMSA's in 
each EPA Region of the U.S. (Regions I to X). Of the 10,000 
households approached for interviews, 8,254 responded 
(82.Q%). 
Between EPA regions, pesticide use varied greatly. The 
highest proportion of pesticide users were in the southeast 
(Region IV; 97.1%) . This was significantly greater 
(established using a 95% confidence interval) than the 
lowest proportion of users, which were in the Rocky 
Mountain states (Region VIII, which includes Montana; 
83.335). Throughout the U.S., 90.7% of households were found 
to use pesticides. 
Place of use was divided between house, garden and 
yard. Pesticide use in homes again varied greatly with the 
highest proportion in Region IV (94.0%) and the lowest in 
Region VII (65.5%). Throughout the country, 83.7% of 
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households use pesticides in the home, including treatments 
of the foundation and indoor pets. 
Use in the garden, which included treatment of flower 
beds and vegetable gardens, was greatest in the southwest 
(Region IX: 21.1%) and least in the northeast (Regions II 
and III; 14.23S each). Twenty two point eight percent of 
Region VIII residents used garden pesticides. This was 
significantly greater than use in Regions II and III. 
Overall, pesticide use in gardens averaged 21.4% in the U.S. 
Pesticide use in yards included application to trees, 
shrubbery, lawn, and outside pets. Region IX again had the 
highest proportion of users (62.2%) while Region II had the 
lowest (20.7%). Of Region VIII residents, 51.6% used yard 
pesticides. This was significantly greater than all regions 
except VI, VII, IX and X. Of all U.S. households, 38.7% 
used pesticides in the yard. 
Region VIII had the lowest proportion of households 
that employed a commercial pesticide applicator (8.9%) or 
treated for termites (2.5%). The national averages were 
22.8% and 26.1%, respectively. 
Fourteen pesticides were most frequently observed in 
the study. There were also a large number of respondents 
who did not know what insecticide they were using - they 
frequently described the product as 'bug spray'. A partial 
list of these pesticides is in Table 10. 
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Table 10 
Pesticide Products Used in the U.S., 1977 . 
Product Ounces Frequency {%) 
Unknown 
insecticide 286154190. 6 1754 (12.5) 
Resmethrin 103427736. 4 866 (6.2) 
Pyrethrin 96854590. 9 787 (5.6) 
Chlordane 61995543 . 0 674 (4.8) 
Sevin 
(carbaryl) 134548492 . 9 618 (4.4) 
2,4-D & 
Silvex 68823439. 0 489 (3.5) 
Diazinon 84007083. 6 449 (3.2) 
Malathion 28050512 . 8 382 (2.7) 
Total 863861589. 2 6019 (42.9) 
(Savage, 1979; pp. 55 to 65 and Appendix C) 
Pesticides were most frequently purchased from Grocery 
stores (Table 11). The product label was the main source of 
information on pesticide use (Table 12). Application of the 
pesticide and precautionary measures were the main reasons 
for reading the label (Table 13). 
Disposal practices were questioned, and interviewers 
found that the majority of households used up their 
pesticides (18.5% to 32.7%) and empty pesticide containers 
were disposed of in refuse (67.63s) . Some disposed of 
unwanted pesticides in refuse (22.4%). A large number of 
households did not specify how they disposed of pesticides. 
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Those not accounted for fell into three categories: 
unwanted pesticides 43.4^ 
unused/undiluted pesticides 70.6% 
empty pesticide containers 2 9 . 8 9 6  
Table 11 
Primary and Secondary Place of Pesticide Purchase. 
(partial table) 
Primary Secondary 
Place Place Place Total 
Grocery 35 . 1% 6 . 0% 41 , , 1% 
Discount CO
 
3 . 8% 13 . 1% 
Hardware 9 . 0% 3 . 9% 12 , . 9^ 
Nursery 5 . 9  ̂ 2 . 9% 8 , . 8% 
(Savage, 1979; Table 15, p. 48) 
Table 12 
Primary and Secondary Sources of Information 
on Pesticide Use 
(partial table) 
Info. Source 
Primary 
Source 
Secondary 
Source Total 
Label 29 . 7% 6 . 6% 36 . 3% 
Mass media 10.9% 6.0% 15 . 9% 
Neighbor, 
friend or 
relative 9 . 8% 3 . 5% 13 . 3% 
Sales person 3 . 6% 2 . 1% 5 . 7% 
Ag. Ext. 
Service 1 . 8% 1 . 4% 3 . 2% 
(Savage, 1979; Table 16, p. 49) 
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Adverse health effects were reported by 253 (3.1^) of 
households, but only 22 respondents (0.002%) said the 
effects were severe and were treated by a physician. 
Table 13 
Types of Information Obtained From 
the Pesticide Label 
(partial table) 
Primary Secondary 
Type Info. Information Information Total 
Application 33.0% 16.4% 49.4% 
Precautionary 
measures 16.0% 18.8% 34.8% 
Preparation 2.9% 11.9% 14.8% 
Ingredients 2.7% 7.5% 10.2% 
Antidotes 0.5% 5.7% 6.2% 
(Savage, 19 79; Table 17, p. 50) 
The main conclusions of this study were; 
"1. A high proportion of households use pesticides. 
2 . Less than 50% of the respondents read pesticide 
labels for information regarding application procedures 
and preventive measures. 
3. Many householders are unaware of the formulations 
in the pesticide products they use or equate a 
pesticide with a general trade name. 
4. More exact information is needed regarding health 
effects of pesticide usage in the home environment. 
5. Whereas the proportion of households which 
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experienced an economic loss invo1ving household 
pesticide usage is relatively small, the total 
estimated dollar value of such economic loss is 
considerable. 
6. The use of pesticides in the home environment may 
be a major source of pesticide exposure in the general 
population. This is of special significance since 
certain members of the family spend the majority of 
their time in the home environment." 
(Savage, 1979; pp. 78 to 79) 
In 1979, a community education project on Integrated 
Pest Management (IPM) was conducted in the Meridian Township 
near East Lansing, MI by faculty and students from Michigan 
State University and the Michigan Agricultural Experimental 
Station. (Fear, 1983) The project included three parts: 
needs assessment; community education; and, program 
evaluation. The needs assessment included a survey of pest 
control practices among Meridian Township homeowners. This 
was done using a self-administered questionnaire delivered 
to homes by volunteers from the community. Of the 519 
questionnaires delivered, 3 65 ( 7 0 . 1 ) completed 
questionnaires were returned. 
The focus of the Michigan survey was pest management 
education. Most respondents indicated an interest in pest 
management education {76.5%). Lawns were the most popular 
plant group for pest control (28.6%) followed by trees and 
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gardens (24.6% and 23.9^, respectively). The most popular 
education topics are shown in Table 14. Respondents wished 
to receive this education through manuals and demonstration 
yards {33.7% and 27.8%, respectively). Most respondents 
(74.5%) said they would be willing to use less pesticide, 
"• • • even if it would result in their spending more time in 
the yard dealing with pest problems." (Fear, 1983; p. IS) 
Respondents also showed a willingness to plant pest 
resistant plants (66.7%) or accept pests on plants even if 
health or appearance were slightly affected (54.7% and 
57.8%, respectively). 
Table 14 
Preferences for Education Topics 
Topic # Respondents ( % )  
Pest identification 160 { 54 . 2) 
Recognize how and when 
pest problems occur 153 (51 . 9) 
Prevention of pest 
problems 242 ( 82 . 0) 
Pesticide alternatives 167 ( 56 . 6) 
Proper use of pesticides 176 ( 59 . 7) 
How to select a 
commercial service 16 (5.4 ) 
(Fear, 1983) 
Other important findings included: 
1. Yard and garden pesticides were used by 78.6% of 
respondents. 
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2. Most applied pesticides themselves (73.5%), but 
many employed a commercial service (12.1%) or 
supplemented their work with a commerc ial servi ce 
(10.4%). 
3. Most used from two to five different pesticide 
products in their yards (60.0%), 
4. Pesticides were stored in the garage (73.9%) in an 
unlocked storage place (87.6%). 
5. Few respondents wore special clothing or protective 
devices when applying pesticides (28,1%). 
6. Trash pickup was the most common way of disposing 
of unused pesticides and empty containers (86.0%). 
7. Respondents obtained pest control information from 
package or container labels (62.0%) or from 
conversation (60.0%). 
8. Most respondents went to Garden Centers (60.1%) or 
friends/neighbors (58.5%) for pest control information. 
9. Few reported health problems (3.6%) or 
unusual/unfamiliar effects (4.3%) due to pesticide use. 
10. Alternatives to pesticides were used by 26.1% of 
respondents. 
11. Most respondents did not perform preventive pest 
management, but were reacting to existing problems. 
Data collection method. Methods for this survey were 
guided by many good text books on survey design, question 
development and design, sampling and analysis. The ways to 
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collect data during a survey are many and varied. The most 
common include face-to-face interviews, telephone 
interviews, and self-administered mail questionnaires. 
(Babbie, 1973; Dillman, 1978) Choosing which to use must be 
based on the population being surveyed, acceptable response 
rate and limitations in funding and time. I chose a self-
administered questionnaire since it would minimize time and 
money as compared to face-to-face interviews, but would 
collect detailed information on questions of knowledge and 
behavior, which can be more difficult over the telephone. 
Mail questionnaires have a notoriously low response 
rate, especially for the general public. (Berdie, 1974; 
Dillman, 1978) To ensure the data is as unbiased as 
possible, the questionnaire must be written with great care 
in wording, question type and questionnaire appearance and 
tone. 
Wording of questions must be simple and unambiguous. 
Dill man, in Mail and Telephone Surveys: The Total D e s i g_n 
Method, goes into great detail on the planning needed to 
prepare a questionnaire. Sudman and Bradburn, in Asking 
Quest ions, have many helpful checklists for the various 
steps of questionnaire design. Babbie, in Survey Research 
Methods, has a section on creating a self-administered 
questionnaire. In Payne's classic book, The Art of Asking 
Questions, sections on wording, punctuation, and conciseness 
help in creating questions with as little bias and ambiguity 
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as possible. 
After wording, question type must be considered. The 
four basic categories are: open-ended; close-ended with 
ordered choices: close-ended with unordered choices: and. 
partially close-ended. (Dillman, 1978; p. 86 to 87) Since 
this survey was assessing specific knowledge and behavior, 
most questions were close-ended with unordered choices, 
meaning the question gave a choice "...among discrete, 
unordered categories."(Di11man, 1978; p. 86) A few 
questions were written as close-ended with ordered choices 
where the answer is chosen from "...a gradation of a single 
dimension of some thought or behavior." or as open-ended 
where respondents must "...'create' their own answers and 
state them in their own words." (Dillman, 1978; p. 86) 
Before a questionnaire can be used to collect data, it 
is important to ensure validity and reliability. Validity 
is defined as: "...the extent to which a measurement is 
free from systematic error." (Tull, 1980; p. 228) Validity 
is concerned with the questionnaire's ability to collect 
accurate information. Sudman and Bradburn suggested the 
validity of questions involving knowledge, behavior, and 
facts be verified by experts (Sudman, 1972; p. 17). 
Reliability is defined as: "...the extent to which a 
measurement is free of variable error." (Tull, 1980; p. 
228) Reliability is concerned with the consistency of 
respondents' answers to questions. This can be tested by 
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re-administering the questionnaire at a later date, or 
duplicating questions within the questionnaire. 
There are difficulties in measuring validity and 
reliability. First, accurate measurement for many 
ques t ionnai r es may be impossible due to the nature o f 
information involved. Second, there are few tested methods 
for measurement, and they may not apply to the specific 
survey involved. Third, time and money are required for 
most methods of measuring either validity or reliability. 
(Sudman, 1982; Tull, 1980) 
Writing and review. Questions from Fear's, A Community 
Development Approach to IPM, (Fear, 1983) and the EPA's, 
National Household Pesticide Usage Survey, 1976-1977 
(Savage, 1979) were used to help develop the initial draft 
of the questionnaire. There were a few open-ended questions 
to solicit information on pest problems, knowledge of 
alternative measures and reasons why pesticides or 
alternatives were not used. A question on attitudes toward 
pesticides was written as close-ended with ordered choices. 
All the rest, requesting information on knowledge, behavior, 
and attributes, were close-ended questions with unordered 
choices. 
The questionnaire approached yard and garden pesticide 
use in the larger context of pest control to avoid any 
initial bias for or against pesticides among survey 
participants. Plants were divided into four groups (lawn, 
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vegetable garden, f1ower/shrub, and trees) so questions 
could more accurately address specific pest controls and 
pest problems in the yard. This would aid identification of 
major pest problems, or perceived problems, and help county 
agencies discover what the public is doing about them. 
There were separate sections on pesticides and alternatives 
so participants could be specific about pest control methods 
and their knowledge of different pest control options. 
The first draft of the questionnaire was reviewed by 
people from Missoula County Extension Service, Missoula 
City-County Health Department and by my thesis committee. 
The second draft was reviewed by the same group and 20 
copies went to friends and acquaintances of varied 
backgrounds. The resulting comments emphasized confusing or 
misleading questions, awkward format and helped in preparing 
the pre-test draft. 
Validity of the questionnaire was checked by a 
horticulturist and a pest control expert from Missoula 
County Extension Service. They verified that questions were 
clear and to the point, and contained the correct response 
categories. 
Pre-test. Pre-testing a questionnaire allows a chance 
to clear up any ambiguity of wording, problems with response 
to questions or sections and check the success and 
efficiency of the delivery method. The importance of a pre­
test is stressed by the following authors: Babbie (1973), 
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Berdie and Anderson (1974), Dillman (1978), Payne (1951), 
Sudman and Bradburn (1982), and Tull (1980). 
A pre-test was performed with the survey questionnaire 
to discover any remaining problems and develop a successful 
delivery and collection plan. In each neighborhood of 
Missoula (Missoula 1980 Census Map; see p. 40 for greater 
detail on Missoula neighborhoods), one or two homes were 
randomly selected for the pre-test for a total of 20 homes. 
The questionnaires were personally delivered to the homes 
where participants were given a brief verbal explanation of 
the survey and told when the questionnaire would be 
collected. A complete explanation of the survey and how to 
fill out the questionnaire was attached in a cover letter 
(same as that in Appendix D). One or two days later, the 
questionnaires were collected. Participants who were home 
were questioned about difficulty and the time it took to 
complete the questionnaire. 
Of the 15 questionnaires successfully delivered, 11 
were collected (a 73% return rate) with no follow-up. The 
pre-test sample size was too small and roughly selected to 
give a dependable estimate of the actual return rate. But, 
feedback on places of confusion and low response to sections 
was helpful in preparing the final draft of the survey 
questionnaire and cover letter (Appendix D). The method of 
delivery and collection for the questionnaire went smoothly 
and was well received. Participants said the questionnaire 
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was relatively easy and 
minutes completing it. 
minutes to complete. 
did 
Most 
not mind spending 
said it took from 
up to 30 
10 to 20 
2_,3 SAMPLE 
Sampling theory is a vast field in itself and an 
important part of a successful survey. The steps involved 
in sampling are included in Table 15. 
Table 15 
Steps for Sampling 
SteD DescriDtion 
1 . Define the popula­
tion 
2. Specify sampling 
frame 
3. Specify sampling 
unit 
4. Specify sampling 
method 
5. Determine sample 
size 
6. Specify sampling 
plan 
7. Select the samole 
The population is defined in terms 
of a) element, b) units, c) extent 
and d) time. 
The means of representing the 
element of the population - for 
example, telephone book, map, or 
city directory - are described. 
The unit for sampling - for example 
city block, company or household is 
selected. The sampling unit may 
contain one or several population 
elements. 
The method by which the sampling 
units are to be selected is 
described. 
The number of elements of the 
population to be sampled is chosen. 
The operational procedures for 
selection of the sampling units are 
selected. 
The office and fieldwork necessary 
for the selection of the sample are 
carried out. 
(Tull, 1980; Table 11-1, p. 382) 
PoDulation. The parts that comprise a survey 
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population are defined below. An element is, "...that unit 
about which information is collected and which provides the 
basis for analysis." (Babbie, 1973; p. 79) The sampling 
unit is, "...that element or set of elements considered for 
selection in some stage of sampling." (Babbie, 1973; p. 80) 
And, the survey population is, "...that aggregation of 
elements from which the survey sample is actually selected." 
(Babbie, 19 73; p. 80) 
In this survey, the elements were people who worked in 
their own yard or garden. Households were the sampling 
units, and urban Missoula defined the extent to which the 
population was limited. The time of the survey was early 
spring, 1986. 
Sampling. Simple random sampling is the basic sampling 
method and underlies ail other more complex sampling 
methods. Simple random samples are defined as: "those in 
which (1) the probabilities of selection are equal for all 
elements, and (2) sampling is done in one stage with 
elements of the sample selected independently of one 
another..." (Sudman, 1976; p. 49) Other sampling methods 
exist and their use should be based on the population being 
surveyed, and its extent. (Kalton, 1983; Mendenhall, 1971; 
Sudman, 1976; "and Tull, 1980) 
According to the United States Census of 1980, urban 
Missoula (including East Missoula, Missoula city, Missoula 
South, Orchard Homes and the Rattlesnake) had 22,219 
40 
households {pg. 7, U.S. Census of Montana, Second Section). 
The sample size was calculated using that number and the 
following equation: 
N pq (Mendenhall, 1971; 
n = p. 46) 
(xN - 1 ) D + pq 
Where: 
n = sample size 
N = population size 
p = population proportion (the estimated proportion of 
the public that uses pesticides) 
q = 1 - p 
D - B^/4 with B the error of estimation. 
Given: 
N = 22,219 
p = 50SS or .50 (conservative estimate) 
q = . 50 
D = (.075)^/4 (the error of estimation is set at 7.5^ 
since we wish to keep it below 10%). 
Then: 
n = 22,219 {.50)(.50) 
(22,219 - 1)(.075^/4) + (.50)(.50) 
n = 5554.75 
31.24 + 0.25 
n = 176.40 
If 200 households were surveyed the error estimate for 
the population would be below 10% if return was at least 70% 
(140 questionnaires). 
To identify households randomly, I used Lotus 123 and 
Dbase computer programs developed by Richard Steffel 
(personal communication, April 1986). A list of random 
numbers was generated by the Lotus 123 program and organized 
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into columns of pages (1 to 87) and spaces (1 to 440) by the 
Dbase program. These random number pairs matched pages and 
spaces in the phone book. With the help of a transparent 
plastic sheet with 4 columns of 110 lines each, the number 
pairs were matched with a household in the phone book. A 
run of 423 number pairs resulted in 235 households 
appropriate for the survey. Those inappropriate were blanks 
(96), businesses or incomplete addresses (60), or areas 
outside urban Missoula (32). 
To ensure each household had an equal chance of being 
chosen, homes with two lines for the address and phone 
number were selected only if the number pair fell on the 
phone number. Homes with two phone numbers or a separate 
number for teenagers were selected only if the number pair 
fell on the first or the adults home phone number, 
respectively. 
After all 235 households were identified, the residents 
were called to discover if they had a yard or garden and so 
fit the survey's needs. Those that did not would be 
automatically dropped as survey participants. During this 
phone contact people were given information and asked the 
following questions: 
PHONE DIALOGUE 
(Directions for caller are contained within the []'s). 
* Hello, is this [confirm phone number]? 
* I am helping collect information for a survey of yard 
and garden pest control in the Missoula area. The sponsors 
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include: Missoula County Extension, Montana Department of 
Agriculture and the University of Montana. 
* Do you have time to answer two questions? 
1. Do you have a yard or garden at your home that you 
take care of? 
2. Do you have a garden plot or other yard space 
somewhere else? 
[Both 'no', record with explanation if given.] 
* Thank you very much for your time. Goodbye. 
[One 'yes'.] 
* We would like to deliver a questionnaire to your 
house next Tuesday or Wednesday to get more information for 
this survey. It is short and should take less than 30 
minutes to complete. Would you be willing to complete the 
questionnaire? 
['No', record refusal.] 
* Thank you. Goodbye. 
[ 'Yes ' . ] 
* Thank you. Your answers will be very helpful to this 
survey. Do you have any questions? 
[Possible answers: The information will be used for 
planning public education programs for the Missoula area and 
possibly Montana. Our sample of homes is small so your 
response, however brief, is very important.] 
[Confirm address] 
* Thank you. Goodbye. 
 ̂yjC )(C  ̂djC {̂C SjC d|C 3|C tfjC djC (̂C ?|C ?{C |̂C |̂C ĵC ?lC ĵc 
Because of these calls, the sample was decreased to 102 
households with a yard, garden or both who agreed to receive 
the questionnaire. The remaining people fell into 
categories outlined in Table 16. 
The 'no' category included those whose caretaker or 
landlord did all yard work, or who lived in an apartment 
with no yard space. Included in the 'refused' category were 
households that were moving, going on vacation during the 
survey, one person who could not speak English, and those 
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who hung up before the caller had a chance to finish the 
first question. The 'disconnected' category included 
disconnected and changed numbers, and two businesses not 
excluded from the original sample. 
Table 16 
Response to Phone Calls 
Category Number Percent 
No, do not have yard/garden 81 34.5 
Refused, may have yard/garden 25 10.6 
Disconnected 19 8.1 
No contact 8 3.4 
Possible biases within sample. Using the Missoula area 
phone book introduces certain biases. Not everyone in the 
Missoula area has a phone, and some who do may have moved 
and changed their phone number between the time the March 
1986 book was printed and the survey calls were made May 13 
through 22. Phone books also exclude those who pay for 
unlisted numbers. These situations, although probably only 
a small percent of the total population, exclude households 
from the sample. 
Of the final survey sample, all were called during a 
three week period. Those that were not contacted the first 
time were called again at least three times before they were 
considered 'no contact'. The homes that were excluded 
because their phone was disconnected, they refused, or they 
44 
were not contacted (22.1^ of the original sample) included 
households that may have been a legitimate part of the 
population being surveyed. Their exclusion, whether by 
choice or not, introduces a non-response bias into the 
sample. 
The urban area of Missoula is divided between East 
Missoula, Missoula City, Missoula South, Orchard Homes and 
the Rattlesnake. (Missoula Census Map, 1980) The response 
to phone calls in each neighborhood differed (Table 17). 
Table 17 
Response of Neighborhoods to Phone Calls. 
East 
Missoula 
Missoula 
City 
Missoula 
South 
Orchard 
Homes 
Rat tle-
snake 
Yes 7(3.0%) 57( 24 .  2 9 6 )  19(8.1%) 14(6.0%) 5(2.1%) 
A No 1(0.4%) 64 ( 27 . 2%) 6(2.6%) 9(3.8%) 1(0.4%) 
J. 
E Refuse 2(0.9%) 10(4. 3%) 7(3.0%) 3(1.3%) 3(1=3%) 
b 
0 Discon 
O
 
0
 
1 12(5 . 1%) 2(0.9%) 4(1.7%) 1(0.4%) 
R nect 
Y No 0(0%) 5(2. 1%) 1(0.4%) 2(0.9%) 0(0%) 
Contact 
Total 10(4.3%) 148(63 . 0%) 35(15.0%) 32(13.6%) 10(4.3%) 
Before phone calls, the distribution of households to 
be surveyed was fairly close to the actual distribution of 
households in-Missoula. After phone calls, the percent of 
East Missoula and Missoula South households increased, while 
the percent of Missoula City and Orchard Homes households 
fell (Table 18). This could be interpreted to mean that 
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Missoula City and Orchard Homes were under represented in 
the survey population, while East Missoula and Missoula 
South were given more representation than they have in the 
actual population. 
Table 18 
Distribution of Households in Actual and 
Survey Population 
East 
Missoula 
Missoula 
City 
Missoula 
South 
Orchard 
Homes 
Rattle­
snake 
1980 
U.S.Census 
610 
2 . 1% 
13604 
61 . 2% 
1725 
7.3% 
3994 
18 . 0% 
1080 
4 . 9% 
Initial 
Survey Pop 
10 
. 4.3% 
148 
63 . 0% 
35 
15 . 0% 
32 
13.6^ 
10 
4 . 3% 
Final 
Survey Pop 
7 
. 6.9% 
57 
55 . 9% 
19 
18 . 6% 
14 
13.7% 
5 
4 . 9% 
IMPLEMENTATION 
Delivery and collection. Since mail questionnaires 
have such low response rates, personal delivery of the self-
administered questionnaire was planned. (Fear, 1983). This 
would cost less since postage and envelopes would not be 
needed, and establish some personal contact with survey 
participants, possibly increasing the questionnaire return 
rate, 
Volunteers personally delivered and collected the 
questionnaires within a three day period. The households 
had been told of the delivery during the phone call when 
they agreed to receive a questionnaire. The volunteers 
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needed only to introduce themselves, briefly explain why 
they were there, remind the person who answered the door 
that someone had agreed to receive this questionnaire and 
set a time for its collection. If no one was home, the 
volunteers left a letter along with the questionnaire near 
the door of the house with a time and day specified for 
collection. 
Volunteers came from the Environmental Studies 
Department, other University of Montana departments and the 
Retired Seniors Volunteer Program (RSVP). They attended a 
one-hour meeting on delivery and collection and the 
responsibilities it entailed. They each received a list of 
homes to contact, questionnaires, and letters for households 
whose residents were out. They were responsible for going 
to the homes on the arranged evening, recording the 
questionnaire's identification number on the address list 
and delivering the questionnaire. When they went to collect 
questionnaires, they were to recheck the identification 
number to make sure there was no mix up. If a questionnaire 
was not available, volunteers simply recorded that and the 
household would be contacted for follow-up. Many household 
residents preferred to leave the completed questionnaire on 
their porch or taped to their door. 
Volunteers were reimbursed for travel if they drove a 
car, and were given money for every successful delivery and 
collection. This was done to ensure a sufficient number of 
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people to help with the survey. Volunteers from RSVP did 
not want reimbursement so their money went to that 
organization. This expense cost less than estimates for 
mailing questionnaires. 
Questionnaires were delivered on May 20 and 27, and 
collected on May 22 to 23, and 29 to 30, respectively. 
Households that had not completed their questionnaire were 
contacted the following week to arrange another collection 
date. 
Foilow - U D. Follow-up is necessary in survey's 
involving se1f-administered questionnaires since many 
participants may not respond when requested. Follow-up is 
emphasized by Babbie (1973), Berdie and Anderson (1974), and 
Dillman (1978) as helping boost response rate, thereby 
decreasing non-response bias. 
Follow-up involved phone calls to set another time for 
collecting the questionnaire, and going to homes to collect 
it. This took place between May 27 and June 2. Those 
households with a questionnaire still not collected after 
two weeks of follow-up were sent a manila envelope 
containing a letter of explanation, a new questionnaire and 
another manila envelope with sufficient postage for the 
questionnaire's return. This was sent on June 6, and the 
last questionnaires were returned by June 12. 
Return success. The initial response during delivery 
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and collection was 68 (66.7%). After two weeks of follow-up 
it increased to 82 (80.4%) . After the final follow-up 
attempt 88 (86.3%) questionnaires were accounted for and the 
remaining 14 were considered non-response. 
Factors Influencinq response. Decreased response 
during the survey's span of May 20 to June 12 could be 
attributed to any of the following: Little League baseball 
games begin in early May and occupy many people's evenings; 
gardening and other outdoor activities become popular, 
keeping people away from the home and phone; and people are 
out of town for the Memorial Day long weekend. All these 
could make people less accessible to a survey, or prevent 
them from following through once they agreed to receive a 
questionnaire. 
Increased response could be attributed to the spring 
season; when people are working in their yards or gardens 
they may be more inclined to fill out a questionnaire on 
that topic. In addition to this, KPAX-TV interviewed me 
about the purpose of the survey. This was shown on May 2 2 
during the 5:30 p.m. and 10:00 p.m. KPAX evening news. This 
could have had a positive influence on those survey 
participants who saw it. 
2.5 ANALYSIS 
Measurement. The first step in analyzing questionnaire 
data was to measure the questions (or variables) on an 
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appropriate scale. Questions were either nominal (close-
ended with unordered choices) or ordinal (close-ended with 
ordered choices). The open-ended questions were summarized 
rather than analyzed using statistics. 
On the nominal scale, numbers are used to classify 
information, such as year of school completed or type of 
pesticide products used. Descriptive statistics include 
percentages and mode. Inferential statistics include Chi-
o 
square (X'') and the contingency coefficient (C), (Nie, 1980; 
Siegel, 1955; Tull, 1980) 
On the ordinal scale, numbers are associated by rank, 
such as strongly agreeing to strongly disagreeing with the 
statement that pesticides are safe for the environment. 
Descriptive statistics include those used for variables 
measured on the nominal level, and the median. Inferential 
statistics again include those used at the norninal level, 
Kendall's tau, and Spearman's rank correlation. (Nie, 1980; 
Siegel, 1956; Tull, 1980) 
Inferential statistics are used to measure association 
between variables. In the case of the questionnaire, they 
measured the association between response choices in a 
question, or in the case of comparing questions, the 
response choices to two questions. This allowed an 
assessment of whether all choices were equally important to 
respondents, or whether one or two choices had a 
significantly greater chance of being chosen. 
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Significance involves measuring the probability of 
association between variables (or, questions and question 
categories in this case). This is measured at a 
predetermined significance level. For Chi-square, the 
contingency coefficient (which is derived from Chi-square) 
and Kendall's tau, the significance level was set at .10 or 
10%. If the test showed the significance level is greater 
than .10, the null hypothesis () cannot be rejected. If 
the test showed the significance level is equal to or less 
than .10, the null hypothesis -is rejected. Since the 
questionnaire was not designed to test a specific 
hypothesis, but rather to gather information and distinguish 
what information is most important, the null and alternate 
hypotheses were stated as; 
Hq ; There is no significant difference between 
frequency of response to question categories. 
There is a significant difference between 
frequency of response to at least two question categories. 
Coding and computer file , The coding of each 
questionnaire was done on the questionnaire itself. The 
numbers of the response to each question were written in the 
right-hand column of the page. Many questions had a 
possible three or more responses. Zeros were assigned to 
unanswered questions or where fewer than the allowed 
responses were given. Open-ended questions were also coded 
with numbers where appropriate, but much of that information 
was summarized separately. 
After all questionnaires were coded they were entered 
into a computer data file on the University of Montana Main 
Frame Dec A computer system using the Edit program. The 
data were entered so sections I, II, III, IV, and V of the 
questionnaire had separate files. This made checking for 
mistakes much easier. After extensive checking, files were 
combined to make one data file. All data organization and 
analysis was done with this file. 
Statistics on SPSSx. The frequency of responses to 
each question formed the first level of analysis. This 
allowed assessment of the popularity of a response among 
survey participants. The Statistical Program for Social 
Sciences (SPSSx) was used to group data into frequency 
tables and to see if there were significant differences 
between frequency of responses using Chi-square. Functions 
in SPSSx most helpful to this were Frequencies, Multiple 
Response and NPAR tests. (Nie, 1980; No author, 1983) 
The next step was to look at relationships between the 
responses to different questions. This was organized with 
the help of SPSSx's Crosstabs and Multiple Response tables. 
Significant difference was again established using Chi-
square. For the few ordinal questions, Kendall's tau was 
used to measure association. 
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III. RESULTS 
3 . 1 SIMPLE OBSERVATIONS 
The following information is based on frequency tables 
of survey questions and tests of significance involving Chi-
square (Appendix E). The level of significance for the Chi-
square test was set at .10. Where the probability (p) 
associated with the Chi-square value is greater than .10, 
the null hypothesis of no significant difference between 
categories will be accepted (see page 51). In many cases, 
the observed values for question categories were very small. 
Chi-square is not reliable in these cases, so the 
significance is included only as an indicator of 
association rather than substantial proof that an 
association exists. 
Table 19 
Response to Sections of the Questionnaire 
Section Percent (N) 
I. General Yard Care & Pest Control 1009$ (88) 
II. Pesticide Use * 77% (68) 
Ill. Alternatives to Pesticides * 37% (32) 
IV. Pest Control Education 98% (86) 
V. Background Information 100% (83) 
(* Response to these sections was not mandatory.) 
Pest control. Lawns are the most popular plant group 
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in urban Missoula (Table 20). Pesticides are chosen most 
frequently over alternative methods (Q4) for pest control 
(Table 21) and are applied 2 to 5 times a year (Qll). 
(Questions from the survey [0#] are contained in Appendices 
D and E) 
Flowers/shrubs and trees are less popular than lawns. 
Pesticides are the most popular method of control, and are 
applied from 1 to 5 times a year. 
Vegetable gardens are the least popular of the three 
plant groups among Missoula residents. Pesticides are again 
the preferred method of pest control and are applied from 1 
to 5 times a year. Vegetable gardeners use alternative 
methods more frequent ly tha in people ca r ing for lawns, 
flower/shrubs and trees. 
Table 20 
Care of Plant Groups (Ql) 
Plant Group Percent (N) 
Lawn 93 . 2^ (82) 
Flowers/shrubs 80 . 1% (71) 
Trees 77 . 3% (68) 
Vegetable Garden 47 . 1% (42) 
For all plant groups, the main reason for using 
pesticides is to remedy rather than prevent a pest problem 
(QIO) . Pesticides are considered effective on 
flowers/shrubs, but for the other three plant groups they 
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are considered either effective or somewhat effective (Q13). 
This shows there is not complete satisfaction with the 
effectiveness of pesticides. 
Table 21 
Use of Pest Controls (Q9 and 31) 
Category Percent (N) 
Households that use pesticides 7 1 . 3 %  (58) 
Households that use alternatives 36.4^ (32) 
Households that use both methods 30.6% (27) 
Households that use neither method 21.6^6 (19) 
Those using alternatives wish to remedy rather than 
prevent pest problems on their lawn. The other three plant 
groups are treated to remedy, to prevent or for both reasons 
equally {Q33). Alternative methods are considered somewhat 
effective on lawns and effective in vegetable gardens {Q34). 
In both the above cases, significance tests with Chi-square 
are unreliable due to the small number of respondents. A 
wide variety of alternative methods were reported, from hand 
weeding to companion planting {Q32). 
A slight majority of respondents feel pesticides are 
safe for the environment (58.4%) and are not a risk to human 
health (54.4%) (Q8;  Table 22). The difference between the 
number of respondents that agree and disagree with the 
'safe' point of view is not significant. 
Dandelions are the biggest problem in lawns. Weeds 
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cause the major problems in lawns while the other plants 
groups are affected by insects and other animals (Table 23). 
Many respondents gave vague or inaccurate descriptions of 
their pest problems, showing that they were not sure of the 
types of pests they encounter. The majority named only one 
pest problem per plant group (Q3). 
Table 2 2 
Attitude Toward Pesticides (Q8) 
Pesticides are: Safe for the environment 
Strongly Agree 6 .1% (4) Safe 
Agree 51 .1% (31 ) 
Disagree 33 . 3% ( 20) 
Strongly Disagree 8 . 3% (5) Unsafe 
Pesticides are: A risk to human health 
Strongly Disagree 7 . 0% (4) Safe 
Disagree 47 . 435 (27) 
Agree 36 . 8% (21) 
Strongly Agree 8 . 896 (5) Unsafe 
Pest control products are purchased based on past 
success, the label listing pest problems, and low toxicity 
(Q5). Pesticide products are purchased at large retail, 
hardware and garden stores (Q16; Table 24). The main source 
of information for pesticide users is the label (Q15). From 
this people learn (or wish to learn) how to mix, how to 
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apply and precautions for the product they are using {Q27). 
Information on alternatives is gathered from magazines and 
garden centers (Q36). 
Table 23 
Pests of Plant Groups (03) 
(This table only includes specific pests that were 
named by more than one person. Other pests named or 
described by respondents can be found in Appendix E, Q3) 
Lawn Vegetable Garden Flower/shrubs Trees 
Plants: 
Dandelions(56) 
Quackgrass(15) 
Knapweed(6) 
Japanese 
clover(3) 
Thistle(3) 
Chickweed(2) 
Clover(2) 
Quackgrass(6) 
Morning Glory(2) 
Dandelions(2) 
Dandelions(5) 
Quackgrass(4) 
Knapweed(2) 
Insects; 
Ants(4) 
Lawn Moth(2) 
Grass-
hopoers(2 ) 
Aphids(5) 
Grasshoppers(4; 
Cutworms(4) 
Cabbage Worm(2; 
Ants(2) 
Aphids(14 
Ants(3) 
Aphids(15) 
Ants(4) 
L e a f  
Rollers(4) 
A p p l e  
Worm(2) 
Other: 
Slugs(12) Slugs{5) 
Snails(2) Spider Mites(2) 
Pesticide use. The terminology respondents use for 
pesticides is common rather than technical. People call 
'herbicides', 'weed killers' and 'insecticides', 'insect 
ki1lers ' ( Q7 ) . They also identify pesticide products by 
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terms such as 'weed killers' and 'rose dust/spray' rather 
than by product name or active ingredient such as 
'Malathion' and 'Diazinon'. 'Weed killers' and 'Weed-B-Gon' 
are the most popular pesticide products {Q12; Table 25). 
Table 24 
Purchase of Pesticides (Q16) 
Place Percent (N) 
Retail Stores 27 . 6% (35) 
Hardware Stores 26 . 0^ (33) 
Garden Stores 33 . 1% (42) 
Table 25 
Pesticide Products Used (Q12) 
Product Percent (N) 
Weed Killers 55 . 2% (37) 
Weed-B-Gon 50 . 7% ( 34 ) 
Rose Dust/Spray 35 . 8% (24) 
Diazinon 25 . S% ( 18) 
Malathion 20 . 9% (14) 
Pesticides are usually applied by a family member 
(Q9), and are stored in the garage (Q17). Unwanted or 
unneeded pesticides are disposed of through trash pickup, 
or are not disposed of at all (Q22) . It was not discovered 
how respondents that claimed not to dispose of pesticides 
eventually dispose of the empty container, although no one 
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claimed to use empty containers for any other purpose. Few 
t a k e  s p e c i a l  p r e c a u t i o n s  f o r  d i s p o s a l  i n  t h e  t r a s h  ( Q 2 3 ) .  
Respondents who mix pesticides do so outside (Q18), 
but few use special instruments for mixing {Q20.; Table 26). 
A minority wear protective clothing when applying 
pesticides, but the difference between the two groups is not 
significant (Q19; Table 27). 
Table 26 
Mixing Pesticides (Q20) 
Use Measuring Instruments? Percent (N) 
No 
Yes 
68 . 8% 
31.3% 
(44) 
(20) 
Type: Measure spoon & bowl 
Other implements 
60 . 0% 
40 . 0% 
(12) 
(8) 
Table 27 
Protective Clothing {Q19) 
Wear Protection? Percent (N) 
No 
Yes 
59 . 7% 
40. 3% 
(40) 
(27) 
Type: Special clothes (pants, gloves) 
More protection (face mask*, goggles) 
59 . 3% 
40 . 7% 
(16) 
(11) 
(* The face mask most often mentioned was a simple 
filter mask. A respirator was mentioned by one 
person.) 
The hose-end sprayer is by far the most popular piece 
of equipment for application, although it is the least 
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accurate and the most likely to leak. The only other piece 
of equipment less accurate and safe than the hose-end 
sprayer is the watering can, which is not used by many (Q21; 
Table 28). 
Checking the weather is the main precaution taken prior 
to applying pesticides {Q25). Most respondents don't use a 
stronger mixture than described on the product label (Q28), 
although since few indicated they took special care in 
measuring pesticides it is difficult to trust this 
completely. Most claimed never to use a product for a pest 
or plant group not listed on the label (Q29). There were no 
pesticide related health problems reported. 
Table 2 8 
Equipment for Applying Pesticides (Q21) 
Equipment Percent (N) 
Hose-end sprayer 61 , . 59^ (40) 
Whirly bird 27 . , 1% ( 18) 
Other (smaller tanks) 27 , . 1% (18) 
5 gallon tank 13 . , 8% (9) 
Watering can 10 , . 8% (7) 
Don't use 7 . . 7% (5) 
Education interests . Newspaper articles and 
manuals/booklets are the most requested sources for pest 
control information (Q41). Most respondents read such 
materials 'not often' (Q40). 
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Types of information important to respondents are 
recognizing how and when pest problems occur, preventing 
pest problems and alternatives to pesticides (Q42: Table 
29) . The latter two are interesting since most practice 
pest control to remedy rather than prevent problems, and few 
practice alternative methods. The lawn and vegetable garden 
are the first choice plant groups for education, and all but 
the vegetable garden are the most popular second and third 
choices (043). Most respondents never attend meetings on 
pest control (Q44), but the majority said they would 'not 
often' attend (Q45) if classes were on weekday evenings, 
between 6pm and 9pm (Q46). 
Table 29 
Educational Interests (Q42) 
Topics Percent (N) 
Prevention of pest problems 71.6% (58) 
Alternatives to pesticides 60 . 596 (49) 
How & when of pest problems 54 . 396 (44) 
Identifying pest problems 
a? <N CD 
(35) 
Pesticide selection & use 
C
O
 C
O
 C
O
 
(31) 
Selecting a Commercial Service 3 . 796 (3) 
Respondents background. A typical respondent is anywhere 
between 21 and over 60 years of age (Q47) has a college 
degree (Q48), earns a family income between $10,000 and 
$39,999 (Q49), owns or is buying his home (Q50), and has 
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been in Missoula for more than 9 years (Q51), 
3.2 COMPLEX INTERPRETATIONS 
The following is a comparison of responses to different 
questions. This allows an assessment of respondents 
reliability in filling out the questionnaire, consistency in 
knowledge and behavior and trends based on respondents' 
background. The possibilities for pairing questions are 
numerable so those discussed represent questions initially 
developed for comparison or those that helped to show 
significant trends. All tables for this section are in 
Appendix F. 
Most of the tables from comparing questions 
(crosstabulation tables) could not be tested for 
significance of association using Chi-square. Whenever more 
than 20% of the cells of a table have expected frequencies 
of less than 5, or any have expected frequencies of less 
than 1, Chi-square is undependable. (Siegel, 1956) Due to 
the large number of categories in many questions, and the 
relatively small number of respondents (88), this was the 
case in nearly every crosstabulation table. For some, 
categories were combined or deleted and Chi-square could be 
used with confidence. For others combining or deleting 
categories was impossible, and observed trends could only be 
reported using percents. 
Reliability. There were a few repetitious questions on 
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plant group care and pest control methods. Although none 
were exact replicas of another, they solicited the same 
information. 
Of those that used pesticides (Q9), only ten {17.5%) 
preferred natural or alternative methods (Q6). Of those 
that used alternatives (Q31), the majority (13, 59.1%) 
preferred pesticides (Table 30). This trend was similar 
for methods among plant groups (Q4) . Of those who used 
pesticides on lawns, vegetable gardens, flowers/shrubs and 
trees, the majority (88.4^, 87.5%, 80.0% and 85.6%, 
respectively) preferred and used pesticides (Table 31). Of 
those who used alternatives for these plant groups, only a 
slight majority (60.0%, 57.1%, 60.0% and 50.0%, respective 
to plant groups above) preferred and used alternatives 
(Table 32). 
People were asked which plant groups they cared for 
(Ql) and then which control method they used for each group 
(Q4) . Some who did not report caring for the particular 
plant group still reported using pest controls. Three 
(5.1%) respondents used pesticides for lawn pest problems 
that had not reported having a lawn and results were similar 
for the other groups (Table 33). Therefore, response to 
question 1 had a minimum of three (3.4%) and maximum of 
eight (9.1%) respondents who were unreliable in their 
answers. 
Response rates to questions within a section of the 
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questionnaire can also help establish respondent 
reliability. The first, fourth and fifth sections required 
ail 88 survey participants to respond. However, in the 
first section, response varied between 85 and 57, with the 
decrease starting on the second page of the questionnaire. 
In the fourth section on pest control education, response 
varied between 86 and 64. In the fifth section, response 
varied between 88 and 79, with the lowest response for the 
question that asked about income. In the section on 
pesticides (II) the maximum number of respondents was 68, 
and the minimum was 64. The section on alternatives (III) 
had the most erratic response with a maximum of 28 
respondents and minimum of 25 per question. However, a 
total of 32 respondents answered at least two questions in 
this section. This shows that answers in Section I and on 
alternatives (Section III) probably involve the least amount 
of reliability from respondents. 
Trends with behavior and knowledge. Attitudes toward 
pesticides were reported in question 8. There was a catch 
to this question since the two statements were worded as 
positive ('Pesticides are safe for the environment') and 
negative ('Pesticides are a risk to human health'). As 
would be expected, there was a strong negative correlation 
between responses to these statements (-.4391, significance 
= .000) (Table 34). There was a split in consistency of a 
'safe/unsafe' attitude toward pesticides, and 17 {30.9SS) 
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agreed or disagreed with both statements (Table 35). Of 
those who regard pesticides as 'unsafe', between 31.83^ and 
41.5% prefer synthetic pesticides, and between 42.3% and 
48.0% use pesticides in their yards and gardens {Tables 35, 
37 ) . 
Pesticide safety was an important area in the 
questionnaire. Of those who wore protective clothing while 
applying pesticides (Q19), most received information (Q15) 
from Garden Centers (19, 70.4%). Of those who wore no 
protection, most received information from the pesticide 
product label (25, 62.5%) (Table 38). There was a strong 
relationship between questions on protective clothing and 
use of instruments in measuring pesticides (Q20), with the 
value associated with a significance of .03 (Table 39). 
The majority of respondents to these two questions did not 
follow either precaution (30, 46 9%) , In addition, many 
followed one precaution without taking the other (21, 
32.8%). Only a few (13, 20.3%) exhibited consistently safe 
behavior. 
Two questions asked about adherence to label directions 
(Q28 and 29). Most respondents said they didn't use a 
pesticide on organisms not listed on the label (43, 67.2%) 
or didn't use a stronger mixture than the label recommended 
(51, 79.7%) (Table 40). However, only 35 (54.7%) answered 
'no' to both questions. The remaining 29 (45.3%) did not 
strictly follow label directions, The value for these 
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two questions showed lack of association (significance: .70 
> p > .50) . This supports the above opinion that 
respondents are inconsistent in following label directions. 
Disposal practices are another area of safety concern 
(02 2 and 23) . Of those who put pesticides in the trash 
disposal, only 10 (29.4%) use any special precautions such 
as wrapping the pesticide container in layers of paper, or 
in plastic (Table 41). 
Information sources and educational interests showed 
some important trends. There was no strong association 
between where people buy pesticides (Q16) and why they 
purchase them (Q5) , but there were differences between 
categories. At large retail stores, the majority (24, 
70.6%) purchase pesticides because the label lists the pest 
problem. At hardware and garden stores, the majority (21, 
67.7%; 28, 68.3%, respectively) purchase pesticides because 
of past success (Table 42) . This could mean that 
inexperienced pesticide users go to large retail stores 
where they might receive less attention and help in choosing 
an appropriate pesticide product. 
Education topics of interest (Q42) differed depending 
on the type of pest control preferred (Q6), although there 
was no association between questions based on 
(significance: .50 > p > .30). Those who preferred 
synthetic pesticides were most interested in prevention (35, 
71.4%) , and the second most important topics were 
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alternatives and pesticide selection and use (25, 51.03g, for 
each) . Those who preferred natural pesticides and 
alternatives were equally interested in prevention and 
alternatives (10, 83.3%, for each) (Table 43). 
Comparing the method of education (Q41) with education 
topics (Q42) revealed some differences, although again there 
was no significant association between questions. Those 
interested in identifying pests, prevention and pesticide 
selection and use chose newspaper articles (27, 11.1%; 42, 
12.A%-. 21, 70.035, respectively) with a second choice of 
manuals and booklets (23, 65.1%; 38, 65.5^; 19, 63.3%, 
respectively). But, those interested in the how and when of 
pest problems and alternatives chose newspaper articles, and 
manuals and booklets equally (27, 61.4%; 35, 71.4%, 
respectively) (Table 44). 
Trends with background information. Comparing 
respondents' backgrounds with attitudes showed some 
patterns, but most were not significant (Table 34). 
Questions on age (Q47), education (Q48) and income (Q49) 
with attitudes toward pesticides in the environment (Q8) 
showed that the majority in each case agreed that 
pesticides are safe in the environment (Table 45). But, 
there was a break in the pattern with income, where those in 
the middle income group (between $20,000 and $39,999) 
disagreed with this. 
Age, education and income with attitudes toward 
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pesticides and human health revealed that a majority in each 
case disagreed that pesticides are a risk to human health 
(Table 46). Again, a majority in the middle income group 
agreed with this. All groups were consistent with a safe or 
unsafe attitude toward pesticides, except those in the upper 
education group (college degree or beyond). The majority in 
this group agreed with both attitude statements, stating 
that pesticides are safe for the environment and a risk to 
human health. This could be because they believe pesticides 
are safe in one situation and are not in another, or that 
they did not read the second statement carefully and 
automatically circled 'agreed' when they meant 'disagreed'. 
Comparing preferred control method (Q6) with age, 
education and income showed that people consistently chose 
synthetic pesticides regardless of background differences 
(Table 47). Comparing preferred topics for education and 
background showed some differences, although no associations 
were significant (Table 48). Among age groups, the younger 
respondents (21 to 40) preferred to learn about the how and 
when of pest problems (27, 67.5^) and prevention (26, 
65.0%). The older age group (over 40) preferred to learn 
about prevention (32, 80.0%). The lower income group (under 
$19,999) preferred to learn about alternatives (17, 73.9%), 
while the middle ($20,000 to $39,999) and upper (over 
$40,000) income groups preferred to learn about prevention 
(26, 81.2%; 15, 83.3%, respectively). Among education 
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groups, those who finished high school and those with 
college degrees and beyond wished to learn about prevention 
(15, 12.1%-, 28, 82.4%, respectively). The majority with 
some college or a technical school degree wished to learn 
about the how and when of pest problems (19, 7 6.0%) 
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IV CONCLUSIONS 
4.1 PESTICIDE USE IN URBAN MISSpULA 
Important trends. The main points discovered from the 
survey data are: 
1. Pesticides are the most popular pest control 
method regardless of background, and even users of 
alternatives are split between preferring synthetic 
pesticides, and natural pesticides and alternatives. 
2. Lawns are the main plant group to receive care, 
and herbicides are used most often since weeds are the main 
pest problem. 
3. Pesticides are used to remedy pest problems while 
alternatives are used to remedy or prevent pest problems. 
4. Alternative methods are used by very few, and 
include mechanical controls, and some use of cultural and 
biological methods. 
5. A slight majority feel pesticides are safe, except 
those in the middle income group ($20,000 to $39,999) where 
the majority feel pesticides are unsafe. 
6. Insect, plant, and animal pests are often vaguely 
described so many people do not know what pest they are 
treating. 
7. Most pesticide users identify the product or 
products they use by a general description rather than 
product name or active ingredient. This shows a lack of 
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awareness or knowledge about the pesticide being used. 
S. Safety practices and strict adherence to the 
product label, the main source of pesticide information, are 
not observed by most people. 
9. Only 1/3 of those who dispose of pesticides in the 
trash take any special precautions by wrapping the container 
in paper or plastic. 
10. Those who buy pesticides from large retail stores 
choose the product because of the label. Those who buy at 
hardware or garden stores choose the product based on past 
success. 
11. Users of pesticides are most interested in 
learning about prevention, alternat ives and pesticide 
selection and use. Users of alternatives are interested in 
all the above except pesticide selection and use. 
12. Learning about prevention is most popular among 
all age groups, those earning $20,000 a year or more, and 
those who finished high school or received a college degree 
or beyond. 
13. Learning about alternatives is most popular among 
those who earn less than $20,000 a year. 
14. Learning about the how and when of pest problems 
is most popular among young people {under 40), and those who 
have had some college or technical-trade school education. 
15. Information on prevention, identification of 
pests, and pesticide selection and use is requested through 
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newspaper articles. 
16. Information on the how and when of pest problems, 
and alternatives is requested through newspaper articles, 
and manuals and booklets. 
17. No one reported adverse health effects due to 
pesticide use, but a few (2) reported backaches due to 
alternative methods. 
Comparisons with other surveys. There are many 
similarities between the information from this survey, and 
the earlier surveys mentioned in the methods section 
(Chapter II). Proportion of pesticide use among urban 
people was reported at between 92.5^ (von Rumker, 1972) and 
71.7^ (Savage, 1979) for all home and yard uses. For yard 
and garden use only, proportion of users was reported at 
between 78.6% (Fear, 1983) and 51.6% (Savage, 1979). The 
proportion of Missoula residents with yards who use 
pesticides was 77.3%. The pesticide products most often 
encountered in the 1979 EPA study were: resmethrin, 
pyrethrin, chlordane, carbaryl, 2,4-D, diazinon and 
malathion (Table 10, p. 28). In this study, which excluded 
household pesticides, three of the above pesticides (2,4-D, 
diazinon and malathion) were used significantly more often 
than other pesticides. 
Exact knowledge of pesticide formulations and use of 
safety procedures was low among respondents to the other 
surveys. The 1979 EPA study found that '...many 
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householders are unaware of the formulations in the 
pesticide products they use or equate a pesticide with a 
general trade name.' (see p. 30). That conclusion was also 
supported in this study. Safety measures such as wearing 
protective clothing were observed by 2b.0% in the Colorado 
study (Savage, 1979), and 28.1% in the Michigan study (Fear, 
1983). In this study, 40.3% wore some sort of protective 
clothing, but people were inconsistent with other safety 
measures such as mixing and proper application of 
pesticides. Empty pesticide containers were most often 
disposed of in the trash (67.6%, Savage, 1979; 86.0%, Fear, 
1983). In this study, 48.5% disposed of pesticides in the 
trash, and the rest claimed not to dispose of them. 
Information on pesticide use was usually obtained from 
the product label (36.3%, Savage, 1979; 62.0%, Fear, 1983). 
This study showed that 60.3% obtained their information from 
the label . Only Fear asked specifically about yard and 
garden pesticides, and the majority of respondents in that 
study (60.1%) bought pesticides from Garden Centers. In 
Missoula, 61.8% went to garden stores to buy pesticides, and 
many also sought pest control information from these stores. 
In the Fear study, lawns were the most popular plant group 
(28.6%), 26.1% used alternative methods and the majority 
wanted to learn about prevention (82.0%) and proper use of 
pesticides (59.7%). Lawns were the most popular plant group 
in this study (93.2%), alternatives were used by a few 
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(36.4^) , but inconsistently, and the majority wanted to 
learn about prevention (71.63s) and alternatives (61.5SS). 
Comparing the above surveys shows that there is some 
consistency between the popularity of pesticides and the 
lack of safety practices observed by a majority of pesticide 
users, although exact comparisons are inappropriate since 
the surveys were not replicas of one another. The first 
study cited took place in 1972. This study was conducted in 
1986, and, at least in Missoula, there has not been much 
progress in promoting safe use of pesticides among the urban 
public. 
PROBLEMS FOR FURTHER STUDY 
An oversight in the questionnaire was the lack of a 
question on why Missoula residents use pesticides. As a 
result this study cannot draw any conclusions on why survey 
respondents use pesticides when many do not think they are 
safe or exceptionally effective. 
Another important problem the questionnaire did not 
address was indoor use of pesticides. This was purposely 
left out to decrease the scope of the survey. But, in 
retrospect, it should have been included. Nearly all major 
pesticide use surveys performed in urban or suburban areas 
include an assessment of indoor use pesticides. These 
pesticides potentially have a greater effect on human health 
because household residents are constantly exposed to them. 
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and pesticides break down more slowly on indoor surfaces. 
A mechanical problem involved analysis of the 
questionnaire. It was difficult to assess significance for 
many questions due to a small sample population and the 
large number of choices for many questions. If this survey 
was to be done again, either the survey population should be 
doubled or tripled, or the questionnaire should be 
redesigned so each question has fewer categories. 
4 3 RECOMMENDJl^T 
Many Missoula residents use pesticides without talcing 
the necessary precautions to ensure that humans and the 
environment are not contaminated by these products. This 
could have repercussions, however subtle, on human and 
environmental health in Missoula and the surrounding valley. 
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have adverse effects on fish, honeybees, and other wildlife, 
and some cause degenerative diseases in humans such as 
cancer, and liver and kidney disease (Appendix C). The 
amounts of pesticides were not quantified in this study, 
however, the chronic effects of pesticide exposure are 
difficult to tie to a specific amount of pesticide in the 
environment. The most important point is that risks from 
pesticide exposure do exist among Missoula residents, and 
programs should be implemented to mitigate these risks. 
Many residents in Missoula have requested information 
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on prevention of pest problems and alternative measures for 
pest control. If people in Missoula have access to such 
information they may decrease their dependance on pesticide 
products. Much of the information on prevention and 
alternatives is available from state and county agencies, 
but it is not easily accessible by urban residents. If 
manuals on prevention and alternative measures were 
developed, this could increase the public's awareness of 
yard and garden pest problems, and alternative measures 
available to deal with common pest problems instead of, or 
in addition to, pesticides. This information could also be 
distributed in a Sunday Supplement section of the 
Missoulian daily newspaper, or through already existing 
booklets and publications. 
Missoula residents need to be made aware of this 
information, and then provided with clearly written tips on 
gardening. Garden stores and other retail outlets that sell 
plants and pest control products could help in creating an 
awareness of new pest control methods by distributing 
information on prevention and alternative methods of 
control. Alternative pest controls do not have the 
potential to compete with the lucrative business of 
synthetic pesticides, but there are other products that 
could be tied into these methods to increase the interest of 
the large retail stores, such as gardening equipment, 
biological pest control products, and books. In addition, 
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the Missoula Cooperative Extension Service could provide 
short education sessions for Missoula residents during the 
spring, and use its Master Gardeners to teach and 
demonstrate how prevention and alternative pest control 
methods work. 
There is a lot that the Missoula community could learn 
about yard and garden pest controls to decrease their 
dependance on pesticides, and ensure that gardening and yard 
care is a safe pastime for humans and the environment. But 
information must be made available to the gardener who is 
not an avid reader of pest control publications or an 
experimenter in yard and garden maintenance. 
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APPENDIX A 
PHONE SURVEY OF MISSOULA RETAILERS 
July 1985 
Information follows format: 
1. Store name, phone number, and contact. 
2. What manufacturer's do you carry? 
3 . What are the most commonly purchased lawn and garden 
pesticides? 
4. What information does the store have for consumers? 
5. What questions on pesticides are most commonly asked? 
1. Albertson's, #549-6155, Patty McGill. 
2. Ortho (in the summer only). 
3. Not sure since this is the first year they have carried 
lawn and garden pesticides. 
4. None. 
5. None. 
1. Buttrey-East Gate, #549-2351, Tiny Reisch. 
2. Ortho. 
3. Weed-B-Gon, Diazinon (liq & gran), Sevin, Isotox, 
Malathion. 
4. The product lable. 
5. Specific pest problems. The pesticide section is self-
service so there aren't many questions. Store 
employees who have been selling the pesticides for a 
couple of years answer questions. 
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1. Buttrey-Trempers, #549-5128, Lee Abbot. 
2. Ortho. 
3. Diazinon, Triox, Kleenup. 
4. Ortho Problem Solver. (No salespeople are knowledgable 
about pesticides.) 
5. Not many questions. Said the consumers are 
knowledgable. 
1. Jim Caras Nursery, #728-1103, Bill Caras. 
2. Ortho, Lilly Miller, Monsanto (Roundup only). 
3. 2,4-D (Weed-B-Gon), Kleenup, Triox (tries to discourage 
soil sterilants), Diazinon, Malathion, Sevin, Isotox. 
4- Ortho Problem Solver, addresses questions according to 
plant. 
5. Problems with bugs, spray practices (when, what type, 
how to use sprayer). Emphasizes reading the lable. 
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1. Coast-to-Coast, #728-3030, Scott Peryam. 
2. Ortho, Lilly Miller (only about 1 0 %  of stock). 
3. Weed-B-Gon, Diazinon, Sevin. 
4. Ortho Problem Solver and go over the product lable with 
customers. 
5. Weed control how to's. Difficult problems are referred 
to County Extension Service. 
1. Ernst Home Center, #721-0004, Carol Bailey 
(horticulturist). 
2. Ortho, Lilly Miller. 
3. Diazinon, Malathion, Sevin, Rotinone. 
4. Ortho Problem Solver, Sunset Western Garden, advice from 
horticulturist and forester. Go over the product lable 
with customers. 
5. No specific questions. 
1. Inland Market-Broadway, #721-7361, no home/garden 
center. 
2. Raid (outdoor-indoor). 
3. None. 
4. None. 
5. None. { The other Inland Market had the same answers as 
did Sears, Safeway, Super Save ). 
1. K-Mart, #251-5103, Larry Jones. 
2. Ortho, K-Mart brand, Black Flag. 
3. Weed —B-Gon, KleenuD,- Triox, Liguid Sevin (and dust) . 
Ortho-Klor, Diazinon, Isotox, Systemic rose and 
flower, Malathion. 
4. Ortho Problem Solver. Suggests customers read lable and 
book. 
5. Ask about bug problems. For ant problems he suggests 
Diazinon or Ortho-Klor. For gardens he suggests 
Sevin dust or Fruit and Vegetable spray. 
1. Kramis Hardware, #542-2233, Mr. Kramis. 
2. Ortho, Black & Decker. 
3. Weed-B-Gone, an assortment (wouldn't be more specific). 
4. His own experience, and suggests that customers read the 
lable. 
5. Not many. Customers ask about specific pest problems. 
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1. Osco Drugs, #549-6127, no one in charge of pesticide 
products. 
2. Ortho, Lilly Miller. 
3. Diazinon, Malathion. 
4 . Or thq _Prqblem _S^ql^ 
5. Which insecticide is best for a particular problem. Sug­
gests customers look at the Ortho book. 
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1. Quality Supply, #549-2355, Gary Tucker. 
2 . Ortho. 
3. Diazinon, Malathion. 
4. Lable information, call manufacturer. 
5. What to do about a specific insect. Salesperson will try 
and help customer and decide what is most convient. 
1. Rosauer ' s , #721-5430, General Merchandise (no one in 
charge). 
2. Ortho, Decon, Raid. 
3. Weed-B-Gon {don't have many lawn/garden pesticides). 
4. Read lable, Ortho Problem Solver. 
5. None. 
1. Tidyman's, #728-8770, Kelly Courage. 
2. Ortho. 
3. Xleenup, Weed-B-Gon, Diazinon, Malathion. 
4. None. Spokane sends everything they need - only fast 
selling pesticides. 
5 Nons 0KCSTDti cus"tomsr's wish "to know urics. 
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APPENDIX B 
PESTICIDE PRODUCTS 
ORTHO - CHEVRON CHEMICAL COMPANY 
Insecticides 
for Turf and 
Soil 
Percent 
of active 
ingredient 
Signal 
Word 
Cinch Bug and Sod 
Webworm Control 
Cinch Bug and Sod 
Webworm Killer 
Diazinon Granules 
Diazinon Soil & 
Turf Insect Control 
Fire Ant Control 
Fire Ant Killer 
Lawn Insect Sorav 
Ortho-Klor Indoor 
& Outdoor Insect 
Killer 
Ortho-Klor Soil 
Insect & Termite 
Killer 
Ortho-Klor 44 
Chlordane Spray 
3.2% Aspon 
13% Aspon 
2% Diazinon 
5% Diazinon 
5,3^ Chlorpyrifos 
{Dursban) 
5% Diazinon 
5.336 Chlorpyrifos 
(Dursban) 
1% Chlorpyrifos 
(Dursban) 
12.6% Chlorpyrifos 
(Dursban) 
Caution 
Caution 
Caution 
Caution 
Caution 
Caution 
Caution 
Caut ion 
Warning 
44% Technical Chlordane Danger 
51% Petroleum Distillant 
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Insecticides for Vegetables, Fruits or Ornamentals 
Diazinon Insect Sorav 
Fruit & Vegetable 
Insect Control 
Liquid Sevin 
Malathion 50 Insect 
Spray 
Rotenone Dust 
or Spray 
Sevin 5 Dust 
Sevin 10 Dust 
Sevin Garden Dust 
Sevin Garden Spray 
Tomato & Vegetable 
Insect Killer 
Tomato & Vegetable 
Insect Spray 
Volck Oil Spray 
Diazinon Soil & 
Foliage Dust 
Vegetable Guard 
Soil Insect Killer 
2596 Diazinon Warning 
57% Aromatic Petroleum 
Derivative Solvent 
25% Diazinon Warning 
57% Aromatic Petroleum 
Derivative Solvent 
27% Carbaryl (Sevin) Caution 
50% Malathion Warning 
333^ Xylene-Range 
Aromatic Solvent 
1% Rotenone from Cube Caution 
59^ Carbaryl (Sevin) Caution 
10% Carbaryl (Sevin) Caution 
5% Carbaryl (Sevin) Caution 
50% Carbaryl (Sevin) Warning 
.02% Pyrethrin Caution 
.2% Piperonyl Butoxide 
.08% Petroleum Distillate 
.03% Pyrethrin Caution 
.16% Piperonyl Butoxide 
.128% Rotenone 
.12% Petroleum Distillate 
97% Petroleum Oil 
4% Diazinon 
5% Diazinon 
Caution 
Caution 
Caution 
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Insecticides for House Plants 
House Plant 
Insect Control 
. 25% 
. 10% 
Acephate(Orthene) 
Resmethrin 
Gaut ion 
House Plant 
Insect Killer 
. 18% 
. 22% 
. 05% 
Petroleum Oil 
Plant Spray Oil 
Resmethrin 
Caution 
Spider Mite 
Killer 
. 25% 
. 10% 
Acephate (Orthene) 
Resmethrin 
Caution 
Whitefly & 
Mealybug Killer 
. 18% 
. 22% 
. 05% 
Petroleum Oil 
Plant Spray Oil 
Resmethrin 
Caution 
Insecticides for Ornamentals 
Bagworm Killer 9 . 4% Acephate (Orthene) Warning 
Isotox Insect Kil ler 8% Acephate (Orthene) 
3% Dicofol (Kelthane) 
Warning 
Lindane Borer & 
Leaf Miner Spray 
20% Lindane Danger 
Orthene Systemic 
Insect Control 
9 . 4% Acephate (Orthene) Warning 
Rose & Flower 
Insect Killer 
.02% 
. 20% 
Pyrethrin 
Piperonly Butoxide 
Caution 
Systemic Rose & 
Flower Care 
1% Di-syston 
(with nutrients) 
Warning 
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Herbicides for Turf 
Chickweed & Clover 
Control 
17.6% MCPP Warnina 
Chickweed Spurge & 3.05% 2,4-D 
Oxalis Killer B 10.6% MCPP 
1.3% Dicaraba 
(Do not sprav roots of trees & ornamentals) 
Caution 
Crab Grass & 
Dandelion Killer 
(Arsenic compounds 
8% Dodecvlammonium 
Methanearsonate 
8% Octlammonium 
Methanearsonate 
7.6% 2,4-D 
Danaer 
Crab Grass Killer 
Formula II 
(Arsenic compounds 
8.4% Calcium acid 
Methanearsonate 
Caution 
Weed-B-Gon Jet 
Weeder Formula II 
.35% 2,4-D 
.37% MCPP 
For spot treatments only) 
Caution 
Weed-B-Gon Lawn 
Weed Killer 
10.8% 2,4-D 
11.6% MCPP 
Danger 
Weed-B-Gon Weed 
Killer 
.2% 2,4-D 
2% MCPP 
Caution 
Herbicide for Vegetable Garden 
Garden Weed 5% Dacthal 
Preventer 
(Pre-emergent. Can also be used in flower 
gardens and for lawns) 
Caution 
Soil Sterilants 
Triox Vegetable 1.86% Prometon Warning 
Killer (Pramitol) 
(Do not use on lawns or flower & vegetable gardens. 
Do not apply over roots of trees & shrubs.) 
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Nonselective Herbicides 
Fence & Grass Edger .25% Giyphosate 
Formula II 
(Prevents germination of weeds & grasses for 
up to 3 months. Pre- and post-emergent herb: 
Brush-B-Gone 
Brush Killer 
Tricloavr 
Caut ion 
cide.) 
Caution 
Kieenup Grass & 
Weed Killer 
5% Giyphosate 
12% Acifluorfen 
Caution 
Kieenup Spot Weed 
& Grass Killer 
Kieenup Systemic Weed 
& Grass Killer 
Poison Ivy & Poison 
Oak Killer Formula II 
.75% Giyphosate 
5% Giyphosate 
.70% Tricloovr 
Caution 
Caution 
Caution 
Herbicides, miscellaneous 
Casoron Granules 2% Dichlobenil 
(Casoron) 
(Applied to soil. Acts as a pre-emergent but 
some plants can absorb this through their roots.) 
Insect i i de 1 n 1 (ifa Miv 
Caution 
3-Way Rose & 
Flower Care 
1% Di-syston 
.17435 Trifluralin 
Warning 
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Fungicides for Vegetables, Fruits or Ornamentals 
Dormant Disease Control 26% Calcium Polysulfide 
(lime sulfur) 
Danger 
Flotox Garden Sulfur 90% Sulfur Caution 
Multi-Purpose 
Fungicide Daconil 2787 
29.6% Chlorothalonel 
(Daconil 2787) 
Warning 
Orthocide (Captan) 
Garden Fungicide 
47.3% Captan Danger 
Vegetable Disease 
Control 
29.6% Chlorothalonel 
(Daconil 2787) 
Warning 
Fungicides for Ornamentals 
Funginex Rose 
Disease Control 
6.5% Triforine 
(Funginex) 
Danger 
Fungicides for Turf 
Liquid Lawn Disease 29.6% Chlorothalonel 
(Daconil 2787) 
Warning 
Insecticide/Fungicide Mix 
Home Orchard Spray 14.2% Captan 
1.5% Malathion 
15.0% Methoxychlor 
Caution 
Orthenex Insect 
& Disease Control 
A% Acephate (Orthene) Dange: 
3.25% Triforine (Funginex) 
3% Dicofol (Kelthane) 
Orthorix Lime-
Sulfur Spray 
26% Calcium Polysulfide Danger 
(lime sulfur) 
Rose & Floral Dust 3% Carbaryl (Sevin) 
4% Malathion 
5% Phaltan (Folpet) 
1.5% Dicofol (Kelthane; 
Caution 
Systemic Rose & 
Floral Soray 
.2 5% Acephate (Orthene) 
.10% Resmethrin 
.10% Triforine (Funginex! 
Warning 
Tomato-Vegetable 
Dust 
4.7% Captan 
5% Methoxychlor 
.75% Rotenone 
Caution 
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LILLY MILLER - CHARLES H. LILLY COMPANY 
Insecticides 
for Turf and 
Percent 
of active 
inaredient 
Signal 
Word 
Chlorban Insect 
Granule 
5% Dizinon Granules 
Diazinon Insect 
Spray 
Fruit & Berry Insect 
Spray 
. 5 %  Chlorpyrifos Caution 
(Dursban) 
5% Diazinon Caution 
16. 75?^ Diazinon Warning 
16.7% Methoxychlor Caution 
9 . 4 %  Malathion 
5% Dicofol (Kelthane) 
Insecticides for Vegetables, Fruits or Ornamentals 
All Purpose Spray 
Diazinon Insect Dust 
Malathion (50% 
Premium Grade) 
Rotenone 100 
Insecticide 
Sevin Spray 
Sevin 5% Dust 
Spray Oil 
(Superior Type) 
Thiodan Insect 
Spray 
Tomato & Vegetable 
Garden Spray 
Vegetable Dust 
.19% Pyrethrins Caution 
.50% Rotenone 
4% Diazinon Caution 
50% Malathion Caution 
1% Rotenone Caution 
22.5% Carbaryl (Sevin) Caution 
5% Carbaryl (Sevin) Caution 
99% Petroleum Oil Warning 
9.15% Endosulfan Warning 
.05% Pyrethrin Caution 
5% Carbaryl (Sevin) Caution 
1% Rotenone 
5% Zineb 
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Insecticides for Ornamentals 
Chlorban Insect 
Spray 
6.79% Chlorpyrifos 
(Dursban) 
Warning 
Rose & Evergreen 
Insect Spray 
18% Dylox 
6% Metasystox-R 
36.4% Xylene 
Warning 
Rose & Floral Dust 5% Carbaryl 
1.5% Rotenone 
5% Zineb 
(Insecticide and fungicide) 
Caution 
Rose & Flower 
Garden Spray 
.026% Pyrethrin 
.256% Piperonyl Butoxide 
.128% Rotenone 
.504% Captan 
Caution 
Herbicides for Turf 
Dandelion Killer 13.13% 2,4-D Caution 
Lawn Weed Killer 
(Do not spray roots 
.593% 2,4-D 
.287% MCPP 
.066% Dicamba 
of desirable plants) 
Caution 
Lawn & Turf Weed 
Bomb 
.13% MCPP 
.287% 2,4-D 
.029% Dicamba 
Caution 
Spot Weeder .62% 2,4-D 
.281% MCPP 
.064% Dicamba 
Caution 
Herbicides for Vegetable Garden 
Weeder 5% Dacthal None 
Soil Sterilants 
Noxall Vegetation 
Killer 
66.5% Sodium Metaborate 
Tetrahydrate 
30% Sodium Chlorate 
Caution 
Noxall Vegetation 
Killer Concentrate 
3.6% Prometon 
1% 2.4-D 
Danger 
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Non-selective Herbicides 
Amitr-ole-T 21.1% Amitroie Caution 
Knock-Out Weed & 6.6% Glyphosate Caution 
Grass Killer 
Herbicides, miscellaneous 
Blackberry & 
Brush Killer 
16.4% MCPP 
16.7% 2,4-D 
Caut ion 
Casoron Granules 2% Dichlobenil Caution 
Pre-emergent Weed 
& Grass 
4% Simazine Caution 
Fungicides for Vegetables Fruits or Ornamentals 
Benomyl Systemic 
Fungicide 
50% Benomyl Caut ion 
Captan Garden 
Fungicide 
5% Captan Caution 
Polysul Summer & 
Dormant Spray 
28.7% Calcium 
Polysulphide 
Caution 
Funginil Lawn & 
Garden Fungicide 
11.24% Chlorothalonel Danger 
Microcrop Fungicide 50% Copper Caution 
Sulphur 90% Sulphur Caution 
Bai t 
Go-West Meal 5% Sodium Fluosilicate 
3% Metaldehyde 
Caution 
Go-West Slug Killer 25% Metaldehyde Warning 
Slug, Snail & Insect 
Killer Bait 
(May be used around 
2% Metaldehyde 
5% Carbaryl 
vegetables) 
Caution 
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APPENDIX C 
CHARACTERISTICS OF SOME PESTICIDES 
Common Name: Acephate. 
Chemicaj. _ Name : 0 , S-dimethyl acetylphosphoroamidothioate. 
(Sax, 19 84) 
Chemical Group: Organophosphate. 
Principal Man^ Chevron. (Worthing, 1983) 
Year of Discovery: 1972. {Worthing, 1983) 
Use: Systemic insecticide. (Worthing, 1983) 
Product Names: Isotox, Orthene. (Ortho) 
Acute Toxicity;; The rat oral LD50 (Lethal Dose Fifty) is 
700 mg/kg. The oral LDLo (Lethal Dose Low) for dogs is 
68 mg/kg. (Sax. 1984) 
Acute Exposure Ef For organophosphates - acidosis 
alkyl phosphates in urine; anorexia; anoxia; aphasia 
arreflexia; ataxia; cardiac: bradycardia/tachycardia 
heart block; cholinestrase inhibition; CNS impairment 
coma; confusion; convulsions; cyanosis; dermatitis 
diarrhea; dizziness/vertigo; EEG and EMG disturbances 
eye; mi os i s/mydrias is , loss of accomodation, ocular 
pain, sensation of retrobulbar pressure, tearing, dark 
or blurred vision, conjunctival hyperemia, cataracts; 
GI; abdominal cramps, heart burn, hyperperistalsis; 
h a l l u c i n a t i o n s ;  h e a d a c h e ;  h e p a t i c  d a m a g e ;  
hyperglycemia; hypertension/hypotension; hyperthermia; 
incontinence/tenesmus; luekopenia; muscle atrophy and 
twitching: nausea; pallor; paresis; paresthesias; 
Dsychosis; renal damage: resniratory: apnea,- dyspnea 
h y p o p n e a ,  a t e l e c t a s i s ,  b r o n c h o c o n s t r i c t i o n ,  
b r o n c h o p h a r y n g e a  1  s e c r e t i o n ,  c h e s t  t i g h t n e s s ,  
productive cough, rales/ronchi , wheezing, pulmonary 
edema, laryngeal spasms, rhinorrhea, oronasal frothing; 
salivation; shock; somnolence/insomnia; sweat ing; 
vomiting; weakness; death due to respiratory failure. 
(Hallenbeck, 1985) 
Chronic Exposure Effects: For organophosphates - same as 
above, plus frontal lobe impairment. (Kallenbeck, 
1985) 
S u s p e c t e d  E f f e c t s :  F o r  o r g a n o p h o s p h a t e s  -  n e u r o l o g i c  
deficits. (Hallenbeck, 1985) 
Toxicology: Depression of cholinesterase in studies on dogs 
and rats. No teratogenic, mutagenic or carcinogenic 
effects observed. (Worthing, 1983) Inactivates 
acetylcholinesterase enzymes and impairs CNS. Liver 
converts parent compounds to more toxic compounds. 
(Hallenbeck, 1985) 
Persistence: Moderate persistence with residual activity 
lasting 10 to 15 days. (Worthing, 1983) 
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Common Name: Carbaryl. 
Chemical Name: 1-naphthyl N-methylcarbamate. (von Rumker. 
•'•f9 74y"" 
Chemical Group: Carbamate. 
Principal Manufacturer: Union Carbide. {NRC, 1975) 
Year of Discovery: 1957. (Worthing, 1983) 
Use- Contact stomach insecticide with systemic properties. 
(Worthing, 1983) 
Projiuct _ Names : Sevin . 
Acute Toxicity: Rat oral LD50 is 250 mg/kg (Sax, 1984) to 
850 mg/kg. (Worthing, 1983) 
Acute_ Exposure Er^fec^^^^ For carbamates - abdominal cramps; 
a p h a s i a :  a t a x i a ;  b r a d y c a r d i a ;  c h o l i n e s t e r a s e  
depression: coma; convulsions; cyanosis; dermal 
irritation; diarrhea; disorientation; dizziness; 
epigastric pain; eye: pain, blurred vision, loss of 
accommodation, dim vision, miosis/mydriasis, tearing, 
ciliary muscle spasm, unreactive pupils; headache; 
h y p e r t e n s i o n ;  i n c o n t i n e n c e ;  l a s s i t u d e ;  m u s c l e  
twitching; nausea; pallor; temporary paralysis of 
e x t r e m i t i e s ;  p s y c h o s i s ;  r e f l e x e s  a b n o r m a l ;  
respiratory: pulmonary edema, cough, chest tightness, 
dyspnea, rales, oronasal discharge, bronchocon-
striction; salivation; sleeping difficulty; sweating; 
t a c h y c a r d i a ;  t r e m o r ;  u n c o n s c i o u s n e s s :  v o m i t i n g ;  
weakness; death due to respiratory arrest, respiratory 
muscle paralysis, or bronchoconstriction. (Hallenbeck, 
1985) 
C h r o n i c  Exposure Effects: For carbamates - anorexia; 
c h o l i n e s t e r a s e  d e p r e s s i o n ;  m u s c l e  w e a k n e s s ;  
renal/urinary: renal damage, albuminuria, glycosuria. 
(Hallenbeck, 1985) 
Suspected Effects: For carbaryl - behavioral effects; 
carcinogenesis; CNS lesions; heart defects; humoral 
immune response suppression; mutagenesis; paraplegia: 
prostration; renal tubular damage; vasogenic edema; 
weight depression. (Hallenbeck, 1985) 
T o x i c o l o g y :  T e m p o r a r i l y  i n t e r f e r e s  w i t h  
acetylcholinesterase. Metabolized by the liver and can 
alter several enzyme systems. (Hallenbeck, 1985) 
Persistence and Breakdown: Not persistent. Persists 3 to 10 
days on treated plants, 3 to 4 months on indoor inert 
surfaces, and 3 weeks in the soil. Degraded by 
biological organisms and nonbiological factors such as 
sunlight. Degradation products are less toxic to 
laboratory mammals than parent compound, (von Rumker, 
1974) 
Non-target Organisms: Slightly toxic to fishes, moderately 
toxic to lower aquatic organisms, relatively non-toxic 
to birds, wild mammals and soil organisms. Highly 
toxic to honeybees and other predatory and parasitic 
(beneficial) insects, (von Rumker, 1974) 
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Common Name: Chlordane. 
Chemical Name : 1,2,4,5,6,7.8, 8-octach.1oro-2 , 3 , 3a . 4 , 7 , 7a-
hexahydro-4,7-methanoindene and related compounds. 
(Worthing, 1983) 
Chemical Group: Organochlorine. 
Principal Manufacturer: Velsicol. (NRC, 1975) 
Year of Discovery: 1945. (Worthing, 1983) 
U s e :  P e r s i s t e n t ,  n o n - s y s t e m i c  c o n t a c t  a n d  s t o m a c h  
insecticide with some fungicidal action. (Worthing, 
1983) 
Product _Name^^ Ortho-Klor. (Ortho) [other active 
ingredients are sold under this namel 
4cBte__Toxic_ity: Acute oral LD50 for rats is from 100 mg/kg 
(Sax, 1984) to 457 - 590 mg/kg. (Worthing, 1983) In 
humans, the LDLo is 40 mg/kg. (Sax, 1984) 
Acjute Exposure Eff_ect_s: For organochlor ines - abdominal 
pain; acidosis: agranulocytosis; ataxia; behavioral 
d i s t u r b a n c e s ;  b r a d y c a r d i a / t a c h y c a r d i a ;  c a r d i a c  
arrhythmias: CNS stimulation followed by depression; 
coma; convulsions (epileptiform): may be delayed for 
w e e k s  o r  m o n t h s ;  c y a n o s i s ;  d e l i r i u m ;  d e r m a l :  
dermatitis, facial congestion, purpura; diarrhea; 
dizziness; EEG disturbances; eye: irritation, visual 
disturbances; gastroenteritis; headache; hepatic 
i n j u r y ;  h y p e r t e n s i o n ;  h y p e r t h e r m i a ;  i n s o m n i a ;  
leukocytosis; mucous membrane irritation; muscle 
twitching; nausea; pallor; paresis; paresthesia; 
renal/ur inary: renal injury, albuminur ia, anuria , 
hematuria; respiratory: cough, dyspnea, pulmonary 
edema, respiratory depression; salivation; sweating; 
thrombocytopenia; tremors; vomiting; weakness; death 
due to respiratory failure. (Hallenbeck, 1985) 
Chronic Exposure Effects: For organochlor ines - abdominal 
p a i n ;  a n o r e x i a / w e i g h t  l o s s ;  c h e s t  p a i n ;  e y e :  
nystagmus, visual disturbances: hepatic degeneration: 
hormonal disturbance; incoordination; insomnia; joint 
p a i n ;  m e n t a l  c h a n g e s ;  m y o c a r d i a l  i r r i t a b i l i t y ;  
paralysis; paresis; peripheral neuropathy: renal 
degeneration; splenomegaly; tremor; vertigo; weakness. 
(Hallenbeck, 1985) 
S u s p e c t e d  E f f e c t s : For chlordane - blood dyscrasias; 
carcinogenesis; mutagenesis: postnatal damage; prenatal 
damage; reproductive system effects. (Hallenbeck, 1985) 
Toxicology: Disrupts CNS in mammals. Stored in human and 
animal fat for long periods (years). (Hallenbeck, 1985) 
Extreme irritation of eyes, mild irritation of skin. 
Target organ is liver in studies on dogs. Not 
m u t a g e n i c  i n  i n - v i v o  a n d  i n - v i t r o  s t u d i e s  ( s e e  
suspected effects). Possible promoter rather than 
i n i t i a t o r  o f  c a n c e r .  ( W o r t h i n g ,  1 9 8 3 )  A b s o r p t i o n  
through skin is rapid and has resulted in death. 
(Mackison, 1981) 
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Persistence and Breakdown: Very persistent. Persists in 
soil for a year or more. Some volatilization from 
surfaces exposed to atmospheric conditions. Low amount 
of leaching from soils and is more likely to move by 
erosion or sediment transport. Slowly degraded by 
biological and non-biclogical factors. Bioaccumulates 
in oysters, (von Rumker, 1974) Breaks down rapidly to 
heptachlor epoxide, a known carcinogen. {No author, 
1984 ) 
Non-target Organisms• Highly toxic to fish, lower aquatic 
organisms, and soil insects. Slightly toxic to birds 
a n d  m o d e r a t e l y  t o x i c  t o  w i l d  m a m m a l s ,  s o m e  s o i l  
bacteria, and earthworms. Highly toxic to honeybees, 
and predatory and parasitic (beneficial) insects. (vcr. 
Rumker, 1974) 
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Common Name: 2,4-D 
C h e m i c a l  N ame: ( 2 ,4-dichIorophenoxy) acetic acid and 
"esters.' ( NRC 1975) 
Chemical Group: Chiorophenoxy. 
Principal Manufacturer: Dow Chemical. (NRC, 1975) 
Year of Discovery: 1942. (Worthing, 1983) 
Use: Widely used systemic herbicide against broadleaf 
plants. (Worthing, 1983) 
Product Names: Weed-B-Gon. (Ortho) 
A c u t e  T oxicity: Acute oral LD50 for rats is 375 mg/kg 
(Worthing, 1983) to 555 - 666 mg Sodium 2,4-D/kg. (Sax, 
1984) Variations in LD50 ' s are due partly to the 
different salts and esters that make up 2,4-D. 
Acute Exposure Effects: For chlorophenoxys - abdominal pain 
and tenderness: acidosis; anorexia/weight loss; ataxia: 
chlorophenoxys in urine: CNS damage: coma; convulsions; 
creatinuria; dermatitis; diarrhea; dizziness: EEG, SKG, 
and EMG changes; eye; irritation, miosis, tearing; 
extremities: aching, swelling, pain; GI irritation; 
h e p a t i c  d a m a g e ;  h y p e r t h e r m i a ;  h y p o r e f l e x i a ;  
hypotension; incontinence; mucous membrane irritation; 
muscle-twitching, tenderness, stiffness; myoglobinuria; 
nausea; neuritis; paralysis; paresthesia: peripheral 
neuropathy; respiratory: chest pain, cough, hyperpnea, 
rhinitis, respiratory depression; stupor; sweating: 
tachycardia; tremors; ulceration of mouth and throat: 
v a s o d i l a t i o n ;  v o m i t i n g ;  w e a k n e s s ;  d e a t h  d u e  t o  
peripheral vascular collapse. (Hallenbeck, 1985) 
C h r o n i c  E x p o s u r e  E f f e c t s :  F o r  c h l o r o p h e n o x y s  -  d e r m a l :  
chloracne, dermatitis, depigmentation; paralysis: 
p e r i p h e r a l  n e u r i t i s  a n d  n e u r o p a t h y ;  p r o p h y r i a .  
"(Hallenbeck, 1985) 
S u s p e c t e d  E f f e c t s  :  F o r  2 ,  4 - D  -  c a r c i n o g e n e s i s ;  
d e m y e 1 i n a t i o n  a n d  f u n c t i o n a l  d i s t u r b a n c e s  i n  t h e  
brain; growth depression; mutagenesis; prenatal damage; 
death due to ventricular fibrillation or cardiac 
failure. (Hallenbeck, 1985) 
Toxicology: Depresses synthesis of RNase, and damages 
skeletal muscles. (Hallenbeck, 1985) Some formulations 
irritate eyes, nose, throat or skin, (von Rumker, 1974) 
Persistence and Breakdown: Rapid degradation with soil 
r e s i d u e s  d i s a p p e a r i n g  w i t h i n  1  t o  4  w e e k s .  
Volatilization and leaching rates vary for different 
2,4-D derivatives, but mobility of intact 2,4-D is low. 
Biological organisms as well as sunlight and other non-
biological factors degrade 2,4-D.(von Rumker, 1974) 
Non-target Organisms: Moderately toxic to some fish species 
in laboratory tests. Slightly toxic to lower aquatic 
organisms, birds and wild mammals. Relatively non­
toxic to soil organisms, (von Rumker, 1974) 
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Common Name: Diazinon. 
Chemical Name: 0,O-diethyl-0-(2-isopropyl-4-methyl-6-
pyrimidyl) phosphorothioate. (NRC, 1975) 
Chemical Grouo: Organophosphate. 
Princjpal Manufacturer: Ciba-Geigy. (NRC. 19 7 5 1 
Year of Discovery; 1953. (Worthing, 1983) 
Use: Non-systemic insecticide against sucking and leaf-
eating insects. (Worthing, 1983) 
Product Names: Diazinon. 
Acute Toxica Acute oral LD50 for rats is 300 - 400 mg 
technical grade/kg. (Worthing, 1983) Oral TDLo (Toxic 
Dose Low) for humans is 214 mg/kg, which affects the 
CNS. (Sax, 1984) 
AcT^te Expos u r e  E f f e c t s :  F o r  o  r  g a n o p h o s p h a t e s  -  s e e  
acephate, p. 90. 
C h r o n i c  S x p o s u r e  _ S f f e c _ t s :  F o r  o r g a n o p h o s p h a t e s  -  s e e  
acephate, p. 90. 
Susoected Effects: For organoohosohates - see acephate, o. 
- - - - -  - -
Toxicology: Inactivates acetylcholinesterase enzymes and 
impairs CNS. Liver converts parent compounds to more 
toxic compounds. (Hallenbeck, 1985) 
Persistence and reakdown : Moderately persistent with 
residues lasting 7 to 10 days on foliage, 4 to 6 weeks 
on indoor inert surfaces, and 2 to 4 monthes in soil. 
Volitalization and leaching occurs, and surface runoff 
may carry residues. Degraded by biological organisms 
and non-biological factors. Non-biological factors 
s u c h  a s  p K ,  t e m p e r a t u r e  a n d  m o i s t u r e  a r e  m o s t  
effective. Hydrolysis is the important degrader in 
soil, (von Rumker, 1974) 
Non-target Organisms: Highly toxic to fishes, lower aquatic 
organisms, birds, and soil insects. Slightly toxic to 
wild mammals, and relatively non-toxic to non-insect 
soil organisms. Highly toxic to honeybees, and 
predatory and parasitic (beneficial) insects, (von 
Rumker, 19 74) 
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Common Name: Glyphosate 
Chemical Name: N-(phosphonomethyl)glycine. (Sax, 1984) 
Chemical Group: Glyphosphate. 
Principal Manufacturer: Monsanto. (Sax, 1984) 
Year of Discovery: 1971. (Sax, 1984) 
Use: Non-selective, non-residual post-emergence herbicide, 
absorbed and trans located by plants. (Sax, 1984) 
Prqduct_ Names Kleenup. (Ortho) Roundup. (Monsanto) 
Knock-Out. (Lilly Miller) 
Acute Toxicity: Acute oral LD50 for rats varies from 4 70 
mg/kg (Sax. 1984) to 5600 mg/kg. (Worthing, 1983) 
Toxico_lqay: Non-irritating to skin and slightly irritating 
to eyes of rabbits. In a 2 year feeding experiment on 
rats and dogs, no ill effects were seen (highest 
dietary dose was 300 mg/kg). (Worthing, 1983) 
Persistence: Non-persistent. (Worthing, 1983) 
(Even though glyphosate is widely used, it is a fairly 
new herbicide and is not reviewed in many standard 
pesticide texts.) 
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Common Name: Malathion. 
Chemical Name: 0,0-dimethylphosphorodithioate of diethyl-
mercaptosuccinate. (von Rumker, 1974) 
Chemical Group: Organophosphate. 
Principal Manufacturer: American Cyanamid. (NRC, 1975) 
Year of Discovery; 19 50. (Ware, 1980) 
Use: Non-systemic insecticide and acaricide. fWorthing-
1983) 
Product Name : Ma1athion. 
Acute Toxicity: Acute oral LD50 for rats is 885 mg/kg (Sax, 
1 9 8 4 )  t o  2 8 0 0  m g / k g .  ( W o r t h i n g ,  1 9 8 3 )  A c u t e  o r a l  
LD50 for mammals is 1500 mg/kg. LDLo for an adult 
human male is 857 mg/kg, and for a female is 246 mg/kg. 
(Sax, 1984) 
A_cu_t_e E_xpo_sure Effects: For organophosphates - see 
acephate, p. 90. 
C h r o n i c  Exposure Effects:  F o r  o r g a n o p h o s p h a t e s  -  s e e  
acephate, p. 90. 
S u s p e c t e d  E f f e c t s :  F o r  m a l a t h i o n  -  p r e n a t a l  d a m a g e .  
(Hallenbeck, 1985) 
Toxicology: Inactivates acetylcholinesterase enzymes and 
impairs CNS. Liver converts parent compounds to more 
toxic compounds. Toxicity in enhanced by by-products 
formed during storage. (Hallenbeck, 1985) 
Persistence and Breakdown: Residues persist from 1 to 3 
days on crops, 2 to 4 weeks on indoor inert surfaces, 
and 3 to 12 months in stored products. Breakdown in 
s o i l  o c c u r s  i n  l e s s  t h a n  2  w e e k s .  M o v e m e n t  o f f  
treatment site by volatilization and leaching is rare 
due to rapid breakdown by soil microbes, sunlight, and 
chemical hydrolysis, (von Rumker, 1974) 
Non-target Organisms: Highly toxic to fish, moderately 
t o x i c  t o  l o w e r  a q u a t i c  o r g a n i s m s ,  b i r d s  a n d  s o i l  
insects, and relatively non-toxic to wild mammals, and 
non-insect soil organisms. On direct contact it is 
highly toxic to honeybees, and parasitic and predatory 
(beneficial) insects, (von Rumker, 1974) 
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Common Name: Proraeton. 
Chemical Name: 2-methoxy-4,6-bis(isopropylamino)-S-
triazine. (Sax, 1984) 
Chemical Group: Triazine. 
Principal Manufacturer: Ciba-Geigy. {Sax, 1984) 
Year of Discovery: 1960. (Sax, 1984) 
Use: Non-selective herbicide against annual and perennial 
broad-leaf plants. (Sax, 1984) 
Product Names: Triox. (Ortho) Noxall. (Lilly Miller) 
Acute Toxicity. Acute oral LD50 for rats is from 1750 mg/kg 
(Sax, 1984) to 3000 mg technical grade/kg. (Worthing, 
1983) 
Exposure Effects: For triazines - abdominal pain; adrenal 
function impaired; anemia; dermatitis; diarrhea; eye 
irritation; mucous membrane irritation; nausea; 
thiamine and riboflavin function disturbed; vomiting. 
(Hallenbeck. 1985) 
Toxicology: May concentrate and accumulate in the fat of 
humans and animals. (Hallenbeck, 1985) 
?Loriri>.,a.L'3_S-t ^Organisms: Slightly toxic to birds and 
practically non-toxic to honeybees. (Worthing, 1983) 
(Prometon is not as widely studied as other triazines 
such as atrazine and simazine.) 
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APPENDIX D 
SURVEY QUESTIONNAIRE 
MISSOULA PEST CONTROL SURVEY 
Dear Missoula Resident, 
You have been randomly chosen to parti c ipate in a 
survey of Pest Control Methods (meaning methods to control 
weeds , insects, diseases, animals or other living ....things ) 
used in the yards and gardens of Missoula area homes. The 
purpose of this survey is to discover how Missoula residents 
address pest problems and what concerns they have with yard 
and garden pest control practices. The agencies sponsoring 
this survey wish to know your concerns and address your 
needs in; 
*successful pest control methods 
^pesticides and their benefits and risks 
The questionnaire for your household should be filled 
out by the person most responsible for pest control in the 
yard and garden. The information given us will be kept 
strictly confidential. All results will be used collective­
ly with no individual identification of participants. 
We need you to complete this guestionnaire i Your 
response is very important in understanding what Missoula 
residents think and want to know about pest control. It 
will take less than 30 minutes of your time. 
Your completed questionnaire will be picked on Thurs­
day, May 2 2 in the evening. You may leave it taped to your 
door or in your mailbox 
If you have any questions, please contact me at #243-
6273 between 8:00 am and 12:00 noon. If I am not there, I 
will return your call as soon as possible. 
Thank you very much for your help. 
Sincerely, 
Jane Dewell 
Pro.ject Coordinator 
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QUESTIONNAIRE 
FOR THIS QUESTIONNAIRE: 
YARD is split into the following groups; 
1 Lawn 
2 Vegetable garden 
3 Flowers/Ornamental Shrubs 
4 Trees (both fruit and 
shade/ornamental) 
PEST means any weed, 
insect, 
disease, 
animal or other l_iyin,g thing that has 
caused problems in your yard. 
SECTION I: General Yard Care & Pest Control 
01- Which of the plant groups in your yard do you care for? 
1 Lawn 
2 Vegetable garden 
3 Flowers/Shrubs 
4 Trees 
Q2- Do you have any yard or garden space that is not on your 
home property? 
1 No 
2 Yes (if Yes, please include it in your answers) 
Q3- What pest problems have you commonly encountered in the 
following plant groups in the past two years? (identify 
problems by description or name) 
1 Lawn 
2 Vegetable garden 
3 Flowers/Shrubs 
4 Trees 
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FOR THE NEXT QUESTIONS, THE FOLLOWING DEFINITIONS APPLY: 
PESTICIDE means any chemical (including those naturally 
derived) used to control PESTS (any weed, insect, disease or 
other living thing that causes problems) in your yard. 
ALTERNATIVE means any non-pesticide method for control-
1 ing 
PESTS (any weed, insect, disease or other living thing 
that causes problems) in your yard. 
Q4~ Do you use either of the following pest control methods 
on your plants? (circle answers that apply) 
1 Lawn Pesticides Alternatives 
2 Vegetable garden Pesticides Alternatives 
3 Flowers/Shrubs Pesticides Alternatives 
4 Trees Pesticides Alternatives 
(if you did not circle any please go to SECTION IV, 
middle of page 9.) 
Q5- What is important to you when purchasing a pest control 
product? (circle three or fewer) 
1 Recommendation by retailer 
2 Past success with product 
3 Affects a wide range of pests 
4 Label lists your specific pest problem 
5 Low Toxicity to animals/pets 
5 Recommendation by a friend/neighbor 
7 Recommendation by County Extension Agent 
8 Low Cost 
9 Other (specify) 
Q6- Which one of the following pest control methods do you 
prefer to use? 
1 Synthetic Pesticides (example: Diazinon, Weed-B-Gone) 
2 Natural Pesticides (example; Rotenone, Thuricide) 
3 Alternatives 
4 None 
Q7- Which of the following terms do you most often use when 
talking about pesticides? (circle three or fewer) 
1 Insect Killers 
2 Weed Killers 
3 Slug Killers 
4 Insecticides 
5 Herbicides 
6 Rodenticides 
7 Others (specify) 
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Q8- In general, do you regard the pesticides which are used 
in yards and gardens as; (circle numbers that apply) 
1 = Strongly Agree 
2 = Agree 
3 = Disagree 
4 = Strongly Disagree 
A. Safe for the environment 12 3 4 
B. A risk to human health 12 3 4 
SECTION II: Pesticide Use 
I n  t h i s  s e c t i o n  w e  w i l l  a s k  a b o u t  i s s u e s  c o n c e r n i n g  
pesticides and their use. If you do not use any type of 
pesticides, please go to SECTION III, page 8. 
Q9- Who applies the pesticides to your yard? 
1 You or a family member 
2 Friend/neighbor 
3 Commercial service (tree, lawn, landscape care) 
QIO- How do you use pesticides to handle pest problems in 
each plant group? (circle answers that apply) 
Rem^Y means pesticides are used o n l y  when pest 
problems are noticed. 
Prevent means pesticides are used before pest problem.s 
are noticed. 
B o t h  means pesticides are used to prevent and remedy 
pest problems. 
1 Lawn Remedy Prevent Both Neither 
2 Vegetable garden Remedy Prevent Both Neither 
3 Flowers/Shrubs Remedy Prevent Both Neither 
4 Trees Remedy Prevent Both Neither 
Qll- Please estimate the number of times pesticides are used 
each year on the plant groups in your care 
that apply) 
circle answers 
1 Lawn 1 only 2 to 5 6 to 10 over 10 
2 Vegetable garden 1 only 2 to 5 5 to 10 over 10 
3 Flowers/Shrubs 1 only 2 to 5 6 to 10 over 10 
4 Trees 1 only 2 to 5 6 to 10 over 10 
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Q12- What pesticides have you used in the past two years? 
(circle numbers that apply) 
1 Slug & Snail Bait 11 Weed-3-Gon 
2 Rose Dust/Spray 12 Malathion 
3 Weed Killers 13 Diazinon 
4 Lawn Pesticides 14 Sevin 
5 Lawn Insect Killer 15 Orthene 
6 Mole & Gopher Killer 16 Isotox Insect Killer 
7 Bacillus thuringiensis (Bt) 17 Chlordane Spray 
8 Rotenone 18 Ortho-Klor 
9 Thuricide 19 Kleenup 
10 Triox Vegetation Killer 20 Roundup 
21 Others (please list) 
Q13- Have pesticides been effective in controlling pests in 
yard? (circle answers that apply) 
1 Lawn No Somewhat Yes Don' t Know 
2 Vegetable garden No Somewhat Yes Don' ^ t Know 
3 Flowers/Shrubs No Somewhat Yes Don' t Know 
4 Trees No Somewhat Yes Don' ' t Know 
Q14- If you answered No for any of the plant groups, could 
you please explain why? 
1 Lawn 
2 Vegetable garden 
3 Flowers/Shrubs 
4 Trees 
Q 1 5 -  W h a t  i s  y o u r  m o s t  e f f e c t i v e  r e s o u r c e  w h e n  s e e k i n g  
information on pesticides? (circle three or fewer) 
1 Books 
2 Magazines 
3 Gardening Center 
4 County Extension Agent 
5 Commercial Service 
6 Large Retail Store 
7 Friend/Neighbor 
8 The Label 
9 Other (specify) 
Q16- Where do you obtain the pesticides used in your yard? 
(circle three or fewer) 
1 Large Retail Store 
2 Hardware Store 
3 Garden Store 
4 Friend/Relative 
5 Mail Order 
6 Commercial Service 
7 Farm Supply Store 
8 Other (specify) 
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Q17- Where do you store your pesticides? (circle gr^) 
1 Kitchen 
2 Storage shed 
3 Garage 
4 Basement 
5 Laundry/Workroom 
6 Other (specify) 
0 1 8 -  D o  y o u  m i x  p e s t i c i d e s  i n  t h e  s a m e  p l a c e  t h e y  a r e  
stored? 
1 No (if No. where do you mix them? ) 
2 Yes 
019- Do you wear special clothing or protective devices 
(respirator, gloves, goggles,long panrs, etc.) when applying 
pesticides? 
1 No 
2 Yes (if Yes, what do you wear and when? 
) 
Q20- Do you use special instruments (bowls, mixing utensils, 
etc.) when mixing pesticides? 
1 No 
2 Yes (if Yes, what do you use? 
: ) 
Q2 1- Do you ever use any of the following when applying 
pesticides? (circle three or fewer) 
1 Hose End Sprayer 
2 5 Gallon Tank 
3 Whirly Bird 
4 Watering Can 
5 Do not use 
6 Other (specify) 
Q 2 2 -  H o w  d o  y o u  n o r m a l l y  d i s p o s e  o f  u n w a n t e d  o r  u n n e e d e d  
pesticides? (circle one) 
1 Trash pickup 
2 Trash (on property) 
3 Bury (on property) 
4 Burn (on property) 
5 Sewer/Drain 
6 Give to friend/neighbor 
7 Don't dispose of them (SKIP Q23) 
8 Other (specify) 
Q23- Do you take any special precautions when disposing of 
pesticides? 
1 No 
2 Yes (if Yes, please describe ) 
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024- Do you reuse empty pesticide containers around your 
home? 
1 No 
2 Yes (if Yes, what do you use them for? ) 
Q25- When preparing to apply pesticides in your yard, do you 
do any of the following activities? (circle numbers that 
apply) 
1 Check the weather 
2 Inform neighbors 
3 Clear yard of objects 
4 Check for bees 
5 Clear pets from yard 
6 Other (specify) 
Q26- Do you find the label on pesticide containers heloful? 
1 No 
2 Yes 
Q 2 7 -  W h a t  i n f o r m a t i o n  o n  t h e  p e s t i c i d e  l a b e l  i s  m o s t  
important to you? (circle three or fewer) 
1 Ingredients 
2 How to mix 
3 How to apply 
4 Listing of pests 
5 Precautions 
6 Antidotes 
7 None 
8 Other (specify) 
028- When you encounter especially troublesome pests, do you 
apply a stronger mixture of pesticides than described on the 
label? 
1 No 
2 Yes 
Q29- If the specific pest or plant group isn't listed on the 
label of a product, do you use that product for your pest 
problem? (circle one) 
1 No, never 
2 No, except for especially troublesome pests 
3 Yes, if it is recommended by retailer/gardener/friend 
4 Yes, always 
Q30- Have you or any member of your family experienced 
temporary or permanent health problems that you think were 
caused by the use of pesticides in your yard? 
1 No 
2 Yes (if Yes, please describe ) 
3 Don't Know 
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SECTION III: Alternatives to Pesticides 
In this section we will ask about issues concerning 
alternatives to pesticides and their use. If you do not use 
alternative pest control methods, please go to SECTION IV, 
middle of page 9. 
Q31- Who has used the alternative pest control methods in 
your yard? 
1 You or a family member 
2 Friend/Neighbor 
3 Commercial service (tree, lawn, landscape care) 
032- People may define "alternatives" differently. Please 
describe any pest control alternatives that have been used 
in your yard in the past two years. 
Q33- How do you use alternatives to handle pest problems in 
each plant group? {circle answers that apply) 
Remedy means alternatives are used onj-y when pest 
problems are noticed. 
Prevent means alternatives are used before pest 
problems are noticed. 
Both means alternatives are used to prevent and remedy 
pest problems. 
1 Lawn Remedy Prevent Both Neither 
2 Vegetable garden Remedy Prevent Both Neither 
3 Flowers/Shrubs Remedy Prevent Both Neither 
4 Trees Remedy Prevent Both Neither 
Q34- Have alternative methods been effective in controlling 
pests? (circle answers that apply) 
1 Lawn No Somewhat Yes Don't Know 
2 Vegetable garden No Somewhat Yes Don't Know 
3 Flowers/Shrubs No Somewhat Yes Don't Know 
4 Trees No Somewhat Yes Don't Know 
Q35- If you answered ^ for any of the plant groups, could 
you please explain why? 
1 Lawn 
2 Vegetable garden 
3 Flowers/Shrubs 
4 Trees 
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Q35- What is your most helpful resource when seeking 
information on alternatives? (circle three or fewer) 
1 Books 
2 Magazines 
3 Gardening Center 
4 County Extension Agent 
5 Commercial Service 
5 Large Retail Store 
7 Friend/Neighbor 
8 Other ( specify) 
037- Have you, or any member of your family, experienced 
temporary or permanent health problems that you think were 
caused by the use of alternatives in your yard? 
1 No 
2 Yes !please describe ) 
3 Don't Know 
SECTION IV: Pest Control Education 
In this section, we wish to discover your interest in 
different types of pest control education programs. 
Q3 8- If you did not answer SECTION II or do not use p_est;i-
cides, please state your reason for this: 
039- If you did not answer SECTION IJ_I. or do not use 
alternatives to pesticides, please state your reason for 
this: 
040- How often do you read articles about pest control? 
1 Never 
2 Not Often 
3 Fairly Often 
4 Very Often 
Q41- Which of the following do you feel would be the most 
effective ways for you to learn more about pest control? 
(circle the three most important) 
1 Newspaper articles 
2 Workshops 
3 Classes 
4 Cable television programs 
5 Manuals/Booklets 
5 Home consultation from an expert 
7 Demonstration yard 
8 Other (specify) 
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Q42- Which specific topics would be most interesting to you? 
(circle the ;yir_ee most important) 
1 Identifying pests 
2 Recognizing how and when pest problems occur 
3 Preventing pest problems 
4 Alternatives to pesticides 
5 Proper pesticide selection and use 
6 Selecting a commercial service 
7 Other (specify) 
04 3- What plant groups would be your choices 
control topics? (circle your first choice, and 
your second and third choices) 
1 Lawn 
2 Vegetable garden 
3 Flowers/Shrubs 
4 Trees 
Q44- How often do you attend meetings, classes or workshops 
on pest control methods? 
1 Never 
2 Not Often 
3 Fairly Often 
4 Very Often 
Q45- How often would you attend 
workshops on pest control methods if 
able? 
1 Never 
2 Not Often 
3 Fairly Often 
4 Very Often 
Q46- When would you most often be available to attend 
meetings, classes or workshops on pest control methods? 
(circle one in group A and B) 
A 
1 Weekdays 
2 Weekends 
1 
3 Daytime (9 am to 5 pm) 
4 Evenings (6 pm to 9 pm) 
for pest 
under1ine 
meetings, classes or 
they were more avail-
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SECTION V: Background Information 
These questions are included 
community characteristics. Your 
strictly confidential. 
Q47- In which age group are you? 
1 Under 2 0 
2 21 to 30 
3 31 to 40 
4 41 to 50 
5 51 to 60 
6 Over 60 
048- What Is your highest level of education? 
1 Some grade school (grades 1 to 8) 
2 Completed grade school 
3 Some high school (grades 9 to 12) 
4 Completed high school 
5 Some college 
6 Technical/trade school 
7 College graduate 
8 Other (specify) 
049- What is your family income? 
1 Less than $10,000 
2 10,000 to 19,999 
3 20,000 to 29,999 
4 30,000 to 39,999 
5 40,000 to 49,999 
6 50,000 to 59,999 
7 Over $60,000 
Q50- Do you rent or own your home? 
1 Rent 
2 Own/buying 
Q51- How many years have you lived in Missoula? 
1 Less than 1 year 
2 1 to 3 years 
3 4 to 6 years 
4 7 to 9 years 
5 More than 9 years 
to help us identify 
answers will remain 
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Is there additional information you would like to give 
us, or suggestions you would like to make? If so. please 
use this space or send a separate letter to: Jane Dewell , 
c/o EVST , Jeannette Rankin Hall, University of Montana, 
Missoula, MT. 59801. 
Thank you very much for completing this questionnaire. 
If you would like a copy of the results, please write your 
address in the space below. (This will not interfere with 
the confidentiality of your answers). 
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APPENDIX E 
QUESTIONNAIRE ANALYSIS: FREQUENCIES 
Response to the Mlssoula Pest Control Survey: 
The *'s in the text show question categories that have 
greater frequency of response at the .10 level of 
s igni ficance. 
Frequency stands for the number of respondents. 
Percent is calculated as number of respondents over total 
respondents for that question. 
Re s pons e_ t o_eac_h_ s^ 
Frequency Percent 
I. General Yard Care & Pest Control 88 100 
II. Pesticide Use 68 77 
III. Alternatives to Pesticides 32 37 
IV. Pest Control Education 86 98 
V. Background Information 88 100 
GENERAL YARD CARE AND PEST CONTROL 
Which of the plant groups in your yard do you 
Frequency 
1 . Lawn 82 
(X^ = 65.636, p = . 000 ) 
2. Vegetable Garden 42 
(X'- = 0.182, p = . 670 ) 
3. Flowers/Shrubs 71 
(X^ = 33.136, p = .000) 
4. Trees 68 
(X^ = 26.182, p = .000) 
Do you have any yard or garden space that 
home property? 
Frequency 
1 . No 81 
2 . Yes 4 
{Response 85 
(X^ = 69.753, p = .000) 
Percent 
93 . 2-
47 . 7 
80 . 7* 
77 .3* 
is not on 
Percent 
92 . 0^'= 
4 . 5 
96.6} 
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Q3 - What pest problems have you commonly encountered in the 
following plant groups in the past two years? (reported as 
Percent {N)) 
One Dest :wo Tnr ee Four 
J-,-awn 
Total 
8 6.4(76) 
(X^ = 2 4 . 842 , p = . 000 ) 
Veg Garden 51 . , s'i 20) * 28 . 2(11) 7 , .7(3) 12 . 8(5) 44 .3(39 ) 
(X^ = 17 . 892 , ' p = . 000 ) 
Flower/shrub 
(X- = 40 
66 . I'i 28 ) * 16 . 7(7) 11 , .9(5) 4 . 8(2) 47 , .7(42) 
. 095 , P " . 000 ) 
Trees 68 ,  ll 32 ) * 21 . 3{ 10) 10 . 6(5) 0 53 . 4(47) 
(X2 = 50 .787 , , D = . 000 ) 
Pests mentioned: 
A. ProtDerlv identified aest oroblem 
Lawn Veg Garden Flower/shrub Trees 
Plants: 
Dandelions(56) 
Knapweed(6) 
Broadleaf 
weeds & 
grasses(2) 
Quackgrass(5) 
Bamboo weed(l) 
Purs lane(1) 
Purslane(1) 
Grass(1) 
Pigweed(1) 
Thistle(1) 
Knapweed(1) 
Quackgrass(6) 
Morning 
Glory(2) 
Dandelions(2) 
Thistle(1) 
Clover(1) 
Morning 
Glory(1) 
Dandelions(5) 
Quackgrass{4) 
Knaoweed(2) 
Insects: 
Ants(4) 
Chinch 
bugs(1) 
Cutworms(1) 
Lawn moth(2 
Grass­
hoppers ( 2) 
Potatoe 
bugs(1) 
Aphids(5) 
Cutworms(4) 
Potatoe 
beetle(1) 
Root 
maggots(1) 
Cabbage 
worms(2 ) 
Ants(2) 
Grubs(1) 
Cutworms(1) 
Aphids(14) 
Spit bugs(1 
Grass­
hoppers (1) 
Ants(3) 
Leaf miners{i) 
Leaf skele-
tonizers(1) 
Grass­
hoppers (1) 
Pine beetle(1) 
Tent cater­
pillars ( 1) 
Aphids(15) 
Ants(4) 
Leaf rollers(4) 
C o d d l i n g  
moth(1) 
Apple worm(2) 
Catterpillar(1) 
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A. Properly identified pest problem (cont'.) 
Lawn Veg Garden Flower/shrub Trees 
other: 
Rodents(l) Slugs (12) Rose rust ( 1 ) Slugs', 1) 
Snails(2) Siugs(5) 
Potatoe Spider 
scab(1) mites{21 
Mites(1) 
B. Misnamed or not clearly identified 
Lawns Vea Garden Flower/shrub Trees 
Plants: 
Crabgrass(10 ; 
Chinese 
clover{1) 
Weeds(12) 
Spanish 
clover(1) 
Purple 
flower(1) 
Virginia 
creeper{1) 
Creeping 
Jenny(1) 
Sticky 
weed(1) 
Morning 
Glory(1) 
Weeds(6) 
Crabgrass(1) 
Creeping 
Jenny(1) 
Long 
grasses(1) 
Weeds(2) 
Long 
grasses(i) 
Weeds(1) 
Insects: Bugs(2) 
Potatoe 
borers(1) 
Worms on 
beans & 
peas(1) 
Inch worms{1) 
Insects(4) 
Bugs(1) 
Worms on Moun­
tain Ash(1) 
Gypsy moth(1) 
Army worms(l) 
Green worms(1) 
Worms(1) 
Black worms(1) 
Gooey bug 
mass(1) 
Leaf eaters 
on lilac(l) 
Bugs(2) 
Flat, greyish 
bugs(1) 
Insects(3) 
Leaf borers(1) 
Leaf worms(2) 
Curly leaf(3) 
Fruit bugs(1) 
Insects in 
Willow(1) 
Fruit worms & 
moths{1) 
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B . Misnamed or not clear ly identified I'cont'.) 
Lawns Veg Garden Flower/shrub Trees 
other: 
Animal(1^ Rose bush 
problem(1) 
Rot(1) 
Dying bottom 
branches(1) 
Animal{1) 
Brown spots on 
leaves(1) 
Fir tree 
needles 
dying{1) 
Rot{1) 
Black mites{l) Blight(l) 
Chinese Elm 
ooze(1) 
Fruit tree 
disease(1) 
C . Not a problem for plant group 
Lawn Veg Garden Flower/shrub Trees 
Insects; 
Wasps & 
hornets(1) 
Earwigs(4) 
Moths(1)* 
Cabbage 
moth(3)* 
Moths(1)* 
Earwigs(1) 
Wasps(1) 
Moths(1)* 
Other: 
Spiders(1) 
Barn 
spiders(1) 
(* Could be a problem at another stage of development.) 
D. Not associated with pesticide use 
Lawn Veg Garden Flower/shrub Trees 
Plants: 
Moss(5) 
Other: 
Dogs(8) 
Night-
crawlers ( 2 ) 
Neighbors(1) 
Fairy ring(4) 
• Cats(1) 
Dogs(1) 
Freeze(1) 
Dogs(4) 
Cats(1) 
Freeze(1) 
Horses(1) 
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Q4 - Do you use either of the following pest control methods 
on your plants? 
Response 
57.0(59; 
31.8(28) 
42.0(37) 
40.9(36) 
Pesticides Alt e mat i ves Both 
Lawn 76.3(45)''= 16 . 9(10) 6.8(4) 
(X2 = 49.864, p = . 000 ) 
Veg Garden 57.1(16;* 25 . 0 ( 7 ; 17.9(5) 
(X^ = 7.357, p = . 025 ) 
Flower/shrub 67.6(25)* 13 . 5(5) 18.9(7) 
(X2 = 19.676, p = . 000 ) 
Trees 77.8(28)* 11 . 1 jL { 4 ) 11.1(4) 
(X^ = 32.000, p = . 000 ) 
Q5 - What is important to you when purchasing a 
product? 
Frequency Per cent 
Rec. by retailer 16 23 . 9 
Past success 43 64 . 9 * 
Wide range 19 28 . 4 
Label lists pest 38 56 . •J * 
Low toxicity 30 44 . 8* 
Rec. by friend 6 9 . 0 
Rec. by Extension 6 9 . 0 
Low cost 10 14 . 9 
Other 2 3 . 0 
{Response = 67 76 . 1} 
(X^ = 93.900, p = . 001) 
Q6 - Which one of the following pest control methods do you 
prefer to use? 
Frequency Percent 
Synthetic Pesti. 53 80.3* 
Natural Pesti. 4 6.1 
Alternatives 9 13.6 
{Response = 66 7 5.0} 
{X^ = 56.091, p = .000) 
Q7 - Which of the following terms do you most often use when 
talking about pesticides? 
Frequency Percent 
Insect killers 26 39.4 
Weed killers 52 78,8* 
Slug killers 8 12.1 
Insecticides 29 43.9 
Herbicides 16 24.2 
Rodenticides 0 0 
{Response = 66 75.0} 
(X^ = 116*640, p = .000) 
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08 - In general, do you regard the pesticides which are used 
in yards and gardens as: 
Strongly Strongly 
Agree Agree Disagree Disagree Total 
Safe for the 
environment? 6.7(4) 51.7(31) 33.3(20) 8.3(5) 68.2(60 1 
(X^ = 33.467, p = .000) 
(X^ = 1 . 67, .20 > p > .10)$ 
A risk to 
human health? 8.8(5) 36.8(21) 47.4(27) 7.0(4) 64.8(57) 
(X^ = 27 . 982 , p = .000) 
(X- = 0.44, .70 > p > .50)$ 
(S The second Chi-square value comes from regrouping 
catetories so that strongly agree and agree, and strongly 
disagree and disagree are together) 
II. PESTICIDE USE 
09 - Who applies the pesticides to your yard? 
Frequency Percent 
You or a family member 59 92.2* 
Friend/neighbor 0 0 
Commercial Service 5 7.8 
{Response = 64 94.1} 
(X^ = 45.563, p = .000) 
010 - How do you use pesticides to handle pest problems in 
each plant group? 
Remedy Prevent Both Nei ther Total 
Lawn 65 . 0(39) * 5.0(3) 21.7(13) 8 , .3(5) 88 , .2(60) 
(X2 = 54 .933, p = . 000) 
Veg garden 60.0(24) * 17.5(7) 2.5(1) 20 , .0(8) 58 , .8(40) 
(X^ = 29 .000, D = .000) 
Flower/shrub 54 . o'{ 27 ) * 12.0(6) 16.0(8) 18 , .0(9) 73 , .5(50) 
(X^ = 2 2 .800, p = . 000) 
Trees 44.0*(22) * 14 .0(7) 28.0{14) 14 , .0(7) 73 , .5(50) 
(X2 = 12 .240, p = . 007 ) 
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Qll - Please estimate the number of times pesticides are 
used each year on the plant groups in your care. 
1 only 2 to 5 6 to IG Total 
Lawn 37.5(21) 62.5(35)* 0 82.4(56) 
(X^ = 3.500, p = .061) 
Veg garden 51.9(14)* 44.4(12)* 3.7(1) 39.7(27) 
(X^ = 10.889, p = .004) 
Flower/shrub 39.5(15)* 57.9(22)* 2.6(1) 55.9(38'; 
(X^ = 18.053 , p = .000) 
Trees 42.1(16) 57.9(22) 0 55.9(38) 
(X2 = 0.947. p = .330) 
012 - What pesticides have you used in the past two years? 
Frequency Percent 
Genera 1 ,ca t egqri es 
Slug & Snail Bait 9 13.4 
Rose Dust/Spray 24 35.8* 
weed Killers 37 55.2* 
Lawn Pesticides 10 14.9 
Lawn Insect Killers 6 9.0 
Mole & Gopher Killer 1 1.5 
Natural pesticides 
Bacillus thurin. (Bt) 3 4.5 
Rotenone 3 4.5 
Thuricide 0 0 
Synthetic pesticides 
Triox (Prometon) 6 9.0 
Weed-B-Gon (2,4-D) 34 50.7* 
Malathion 14 20.9* 
Diazinon 18 26.9* 
Sevin (Carbaryl) 10 14.9 
Orthene (Acephate) 2 3.0 
Isotox (Acephate) 9 13.4 
Chlordane 2 3,0 
Ortho-Klor (variety) 0 0 
Kleenup (Glyphosate) 6 9.0 
Roundup (Glyphosate) 5 7.5 
Other " 12 17.9 
{Response = 67 98.5} 
(X^ = 196'.900, p = .000) 
[Other = Volcic Dormant Oil, Weed-n-Feed ( 2 ) , Lime, 
Tomatoe & Rose Fogger, Ortho 3-Way Rose Care, Malmo 
Lawn Food, Weed Control, Ortho Fruit & Vegetable Spray, 
Raid House & Garden Bug Killer & Hornet Spray] 
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Q13 - Have pesticides been effective in controlling pests in 
your yard? 
No Somewhat Yes Don 't know Total 
Lawn 12 . 5(7) 37.5(21)* 42.9(24) t. "2 .1(4) 81 .5(56) 
(X^ = 21 . 286 , D = . 000 ) 
Veg garden 4 . o ' { l )  40.0(10)* 44 , 0 ( : 11) * 12 .0(3) 36 .8(25; 
(x2 = 11 . 960 , D = . 008 ) 
Flower/shr ub 2 . U .  1 ) 22.0(9) 53.7! :22) * 22 .0(9) 60 .3(41) 
(X2 = 22 . 122 . D = . 000 ) 
Trees 2 . 3(1) 34 . 9( 15 ) * 41.91 ; 18) * 20 .9(9) 63 .2(43) 
(X2 = 15 . 698 , p ~ . 001 ) 
Q14 - If you answered No for any of the plant groups, couid 
you please explain why? 
Lawn Veg Garden Flower/shrub Trees 
Dandi1 ions Slugs Applied pesti­ Pests come from 
got worse(2) continue(1) cides too neighbors(1) 
Weed & Feed Applied pesti­ late(1) Applied pesti­
used but cides too cides too 
weeds got late(1) late(1) 
worse(1) 
Black Widows 
reoccured(1) 
Weeds not 
killed(1) 
Still have 
Knapweed(1) 
Q15 - What is your most effective resource when seeking 
information on pesticides? 
Frequency Per •cent 
Books 11 16 . 2 
Magazines 22 32 . 4 
Garden Center 31 45 . 6 
Extension Agent 18 26 . 5 
Commercial Service 9 13 . 2 
Lg Retail Store 6 8 . 8 
Friend/neighbor 14 20. 6 
Label 41 60 . 3* 
Other 1 1 . 5 
{Response = 68 100 . 0} 
(X2 = 75.529, p = . 000 ) 
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Q16 - Where do you obtain the pesticides used in your yard? 
Frequency Percent 
Retail Store 35 51.5=" 
Hardware Store 33 48.5"' 
Garden Store 42 61.8* 
Friend/relative 2 2.9 
Mai 1 Order 1 1.5 
CoKimerciai Service 9 13.2 
Farm Supply Store 3 4.4 
Other 2 2.9 
{Response = 68 100.0} 
{X^ = 136". 118 , p = . 000) 
017 - Where do you store your pesticides? 
Frequency Percent 
Kitchen 1 1.5 
Storage shed 18 26.9 
Garage 42 62.7* 
Basement 9 13.4 
Laundry/workroom 2 3.0 
Other 2 3.0 
{Response = 67 98.5} 
(X^ = 108".075, p = .000) 
[Other = Top of closet] 
018 - Do you mix pesticides in the same place they are 
stored? 
Frequency Percent 
No " 41 ' 62.1* 
Yes 18 2 7.3 
Do not mix 7 10.6 
{Response 66 97.1} 
(X- = 27.364, p = .000) 
(If 'No', where do you mix them?) 
Outside 33 84.6* 
Other 6 15.4 
(Response 39 95.1} 
(X^ = 18.692, p = .000) 
[Other = Kitchen (2), Over the garbage cans. In sink, 
Utility sink. Garage] 
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019 - Bo you wear special clothing or protective devices 
(respirator, gloves, goggles, long pants, etc.) when 
applying pesticides? 
Frequency Percent 
No 40 " 59.7 
Yes 27 40.3 
(Response = 67 98.5} 
(X2 = 2.522, p = .112) 
(If 'Yes', what do you wear?) 
Special clothes 
(pants, gloves) 16 59.3 
More protection 
(respirator,goggles)11 40.7 
{Response = 27 100.0} 
(X^ = 0.926, p = .336) 
020 - Do you use special instruments (bowls, mixing utensil-
s, etc.) when mixing pesticides? 
Frequency Percent 
No 44 68.8* 
Yes 2 0 31.3 
{Response = 64 94.1} 
(X- = 9.000, p = .003) 
(If 'Yes', what do you use?) 
Measure spoon 
a  bowl 12 60.0 
Other implements 8 40.0 
{Response = 20 100.0} 
(X^ = 0.800, p = .371) 
02 1 - Do you ever use any of the following when applying 
pesticides? 
Frequency Percent 
Hose-end sprayer 40 61.5* 
5 gal. tank 9 13.8 
Whirly bird 18 27.7 
Watering can 7 10.8 
Don't use 5 7.7 
Other 18 27.7 
{ResDonse = 65 95.6} 
(X^ = 51.628, p = .000) 
[Other = Hand & bottle sprayer(2), Hudson tank sprayer. 
Lawn spreader(3). Tube applicator with pesticide. Spray 
gun, 1/2 gallon sprayer, Pump sprayer, 2 gallon 
pressure sprayer, Spray cans(2), 3 gallon tank. Bucket, 
Tank sprayer] 
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Q2 2 - How do you normally dispose of unwanted or unneeded 
Desticides? 
Frequency 
Trash pickup 32 
Trash (on property) 1 
Bury {on property) 1 
Burn & Sewer/drain 0 
Give to friend 1 
Don't dispose 31 
{Response = 66 
(X2 = 84.606, p = .000) 
Percent 
4 8.5 * 
1 . 5 
1 . 5 
0 
1 . 5 
47 .0* 
97.1} 
Q23 - Do you take any special precautions when disposing of 
oesticides? 
Frequency 
22 
1 2 
{Response = 34 
. 086 ) 
ftO 
Yes 
(X2 = 2 .941. D 
Percent 
64 .7* 
35 . 3 
50.0} 
(If 'Yes', please describe. 
Wrap container 4 
Other precaution 6 
{Response = 10 
(X^ = 0.400, o > .250) 
40 . 0 
60 . 0 
8 3.3} 
Q24 - Do you reuse empty pesticide containers around your 
home? 
Frequency 
No 68 
Yes 0 
{Response = 68 
= 68.000, D = .000) 
Percent 
100.0* 
0 
1 0 0 . 0  }  
Q25 - When preparing to apply pesticides in your yard, do 
you do any of the following activities? 
Frequency 
Check weather 54 
Inform neighbors 9 
Clear objects 31 
Check for bees 10 
Clear pets 40 
Other 5 
{Response = 64 
Percent 
84 .4* 
14.1 
4 
6 
5 
8 
2 }  
48 
15 
62 
7 
94 
(X'^ = 79.856, p = .000) 
[Other = Clear children from yard(2) 
lawn for one day, Keep children off 
so. Apply when neighbors or their pets are absent from 
yard(2)] 
, Keep children off 
lawn for a week or 
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026 - Do you find the label on pesticide containers helpful? 
Frequency Percent 
No 2 3.0 
Yes 54 9 7.0-
{Response = 66 9 7.1} 
( = 5 8.242, p = .000) 
027 - What information on the pesticide label is mos' 
important to you? 
Freauencv Percent 
Ingredients 19 28 , . 4 
How to mix 46 68 . , 7* 
How to apply 59 88 , . 1=^ 
Listing of pests 29 43 . , 3 
Precaut ions 46 68 , .7* 
Antidotes 16 23 . .9 
None 0 0 
{Response = 67 98 . . 5 } 
fX^ = 40.939 . p = . 000 ) 
Q2 8 - When you encounter especially troublesome pests, do 
you apply a stronger mixture of pesticides than described on 
the label? 
Frequency Percent 
No ""53 80.3* 
Yes 13 19.7 
{Response = 66 97.1) 
(X- = 24.242, p = .000) 
029 - If the specific pest or plant group isn't listed on 
the label of a product, do you use that product for your 
pest problem? 
Frequency Percent 
No, never 43 67.2* 
No, sometimes 5 7.8 } 
Yes, sometimes 15 23.4 ) 'Yes' 30.9^ (21) 
Yes, always 1 1.6} 
{Response = 64 94.1} 
(X^ = 67.250, D = .000) 
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Q30 - Have you or any member of your family experienced 
temporary or permanent health problems that you think were 
caused by the use of pesticides in your yard? 
Frequency Percent 
Mo 56 
Yes 0 C 
Don't know 2 2.9 
<Response = 6S 100.0> 
(X^ = 124.335, r> = .000) 
III. ALTERNATIVES TO PESTICIDES 
031 - Who has used the alternative pest control methods in 
your yard? 
You or a family member 
Friend or neighbor 
Commercial service 
(Response = 
= 44.418, o = .000) 
Frequency 
• 24 
0 
2 
25 
Percent 
96.0* 
0 
4 . 0 
78.1} 
032 - People may define "alternatives" differently. Please 
describe any pest control alternatives that have been used 
in your yard in the past two years. 
Gave definition 62.5SS {20 
iMechanical Bioloaical Cultural 
Hand weeding(11) 
Cut, prune, weed 
and till 
Power rake lawn, 
reseed & ferti­
lize. Till garden 
3 times a year. 
Strong stream of 
water 
Lawn food and 
reseed 
Cover weeds with 
plastic 
Hand oick insects 
Use Dipel & Bt 
Tanglefoot 
Use horses to graze 
Mulching & compost 
Companion planting Crop rotation 
Ash on vegetables Kids catch grass-
Garlic & onion 
spray 
Soap & water for 
aohids 
hoppers for 
fishina 
033 - How do you use alternatives to handle pest problems in 
each Diant aroun? 
Remedy 
Lawn 52.6{1C 
Veg garden 2 5.0(3) 
Flowers/shrubs 46.2!6; 
Trees 30.0(3) 
Prevent 
' 1 ) 5 . 3 (
16.7(2) 
7 .7 s 1; 
1 0 . 0 ( 1 )  
3o~h Neither Total 
26.3(5) 15.8(3) 59.4(19; 
50.0(6) 8.3(1) 37.5(12) 
38.5(5) 7,7(1! 40.6(13: 
40.0(4) 20.0(2) 31.3(10) 
(X~ is questionnabie because of small sample size) 
034 - Have altiernative methods been effective in controlling 
t)ests? 
Lawn 
Veg garden 
Flower / shrui 
Trees 
No 
5.9(1) 
0 
15.4(2) 
9.1(1) 
Somewhat 
70.6(12) 
16.7(2) 
3 8.5(5) 
45.5(5) 
res 
1 1 . 8 ( 2 )  
75.0(9) 
3 8.5(5) 
27.3(3 
Don't know 
1 1 . 8 ( 2 )  
8.3(1) 
7.7(1) 
1. 8 . 2 ( 2 ) 
• Ota J. 
53.1(17) 
37.5 i 12 ) 
4 0.6(13! 
34 . 4(11) 
(X is questionnabie because of small sample size) 
Q35 - If you answered No for any of the plant groups, could 
you please explain why? 
Lawn 3.1(1) Veg garden 0 Flower/shrub 6.3(2) Trees 3.1(1) 
Reasons 
i-awn Veg Garden Flower/shrub Trees 
;oo confusing Can't control 
spider mite 
on roses 
Problem continues 
Insects still 
on aoDle tree 
Q 3 6 - What is your most helpful resource when seeking 
information on alternatives? 
Frequency Percent 
Books 10 38.5 
Magazines 14 53.8* 
Garden Center 13 50.0* 
Extension Agent 7 26.9 
Commercial Service 2 7.7 
Retail Store 4 15.4 
Friend/neighbor 7 26.9 
Other 1 3.8 
{Response = 2 6 81.2} 
(X^ = 22,550, .01 > p > .001) 
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Q37 - Have you or any member 
temporary or permanent health i 
caused by the use of alternative 
Frequency 
Mo 2 6 
Yes 1 
Don't know 1 
(Response = 2 8 
(.x2 = 44.659, p = .000) 
of your family experienced 
roblems that you think were 
s in your yard? 
Percent 
92 . 9 
3.6 (tired back.) 
3 . 6 
8 7.5} 
PEST CONTROL HDUCATION 
333 - If you do not use pesticides, please state your reason 
for this; 
Gave response- 2 2.1(19) 
Negative pesti 
Pesticides 
dangerous & 
unnecessary 
Don't like pesti­
cides 
Not familiar with 
pesticides & 
ho e i ng/mow i ng 
works 
Too dangerous 
Can hurt dogs & 
cars, and birds 
that eat worms 
Costs too much & 
don't want to 
hurt Dets 
Ownership Other 
Renter(4) 
Don't own land or 
care to use them 
No need(4) 
Use maintainance to 
control weeds 
No real oroblems 
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039 - If you do not use alternatives to pesticides, please 
state your reason for tnis: 
Gave response: 44.2(38) 
Negative alte 
Don't know of 
alternat ives(11) 
Lack information(2) 
A r e n ' t  e f f e c t i v e ' s )  
Don't like to use 
them'2! 
Can hurt cats & 
dogs & birds 
Ownershir) 
Don't own land or 
care to use them 
Renter 
Other 
No need(4) 
No serious pest 
problem(2) 
Only use pesticides 
Lazy 
Pesticides are 
effective & fast 
No time 
Use weed-n-Feed 
More convient to buy 
prepared products 
Q40 - How often do you read articles about pest control? 
Freauency Percent 
Never 17 19.8 
Not often 45 52.3* 
Fairly often 21 24.4 
Very often 3 3.5 
(Response = 86 100.0} 
(X- = 42.558. p = .000) 
041 - Which of the following do you feel would be the mos' 
effective wavs for vou to learn more about oest control? 
Frequency Percent 
Newspaper articles 60 70 . 6* 
Workshops 22 25 . 9 
Classes a 9 . 4 
Cable TV programs 33 38 . a 
Manuals/booklets 55 64 . 7* 
Home consultation 20 23 . 5 
Demonstration yard 18 21 . 2 
Other 2 2 . 4 
{Response = 85 98 . 8} 
(X^ = lll".908, p = . 000) 
[Other = Special mai , 1ings, Radio, Local 
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Q42 - Which specific topics would be most interesting to 
you? 
Frequency Percent 
Identify pests 35 43.2 
How & when of pests 44 54.3* 
Prevention 58 71.5* 
Alternatives 49 60.5* 
Pesti. seiec.5e use 31 38.3 
Select Comn. Ser. 3 3.7 
Other 1 1.2 
^ {Response = 81 9 2.0} 
= 92.484,. p = .000) 
[Other = Wants information on ail topics" 
04 3 - What plant groups would be your choices for pest 
control topics? 
First Choice: Frequency Percent 
Lawn 3 5 45.5* 
Veg. garden 2 5 3 2.5* 
Flower/shrub 7 9.1 
Trees 10 13.0 
(Response = 7 7 89.5} 
(X2 = 26.844, p = .000) 
Second & Third Choices: Percent 
Lawn 40 51.9* 
Veg. garden 16 20.8 
Flower/shrub 48 62.3* 
Trees 38 49,4* 
Response = 77 89,5} 
iX- = 15.860, .01 > p > .001) 
044 - How often do you attend meetings, classes or workshops 
on pest control methods? 
Frequency Percent 
Never 76 88.4* 
Not often 10 11.6 
Fairly often 0 0 
Very often 0 0 
{Response = 86 100.0} 
(X^ = 50.651, p = .000) 
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Q45 - How often would you attend nieetings, classes or 
workshops on pest control methods If they were more 
available? 
Frequency Percent 
Never 2 2 2 5.9 
Not Often 5 2 61.2* 
Fairly Often 11 12.9 
Very Often 0 0 
{Response = 8 5 9 8.8; 
= 31.788. p = .000) 
046 - When would you most often be available to attend 
meetings, classes or workshops on pest control methods? 
Frecuency Percent 
Weekdays 53 82.8* 
Weekends 11 17.2 
{Response = 64 .74.4} 
{Y? = 2 7.563. p = .000) 
Daytime, 9-5 18 26.1 
Evening, 5-9 51 73.9* 
{Response = 69 80.2} 
(X^ = 15.783. p = .000) 
V. BACKGROUND INFORMATION 
04 7 - In which age group are you? 
Frequency Percen" 
Under 2 0 0 0 
21 to 30 17 19.5 
31 to 40 25 28.7 
41 to 50 18 20.7 
51 to 60 14 16.1 
Over 60 13 14.9 
{Response = 87 98.9} 
(X^ = 5.126, p = .275) 
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048 What is vour hichest level of education? 
Freauencv Perce: 
Some grade schooi 0 r\ 
Finish grade school n 1 
Some high school 3 3 ,  4 
Finish high school 20 22 . , 7 
Some college 14 15 ,  9 
Tech./trade school 14 15 . . 9 
College graduate 31 35 ,  2 * 
01 he r 5 5 . . 7 
{Response = 
{ 'X -  = 54.227, p = .000) 
88 100 , .0} 
What is you family income? 
Frequency 
Less than $10,000 8 
10,000 to 19.999 17 
20,000 to 29,999 20 
30,000 to 39,999 14 
40,000 to 49.999 8 
50,000 to 59,999 8 
Over $50,000 4 
(Response = 7 9 
(X- = 17.848, o = .007) 
Percent 
1 0 . 1  
5* 
3* 
•J * 
21 , 
25 
17 , 
10 
10 . 
5 
89 , 
1 
8 }  
050 Do you rent or own your home? 
Rent 
Own/buying 
{Response = 
(X^ = 27.598, D = 
Frequency 
19 
68 
87 
. 000 
Percent 
2 1 . 8  
78 . 2* 
98.9} 
Q51 - How many years have you lived in Missoula? 
Less than 1 year 
1 to 3 years 
4 to 6 years 
7 to 9 years 
More than 9 years 
(Response = 
(X^ = 111'091, p = 
Frequency 
5 
7 
9 
10 
56 
87 
. 000 ) 
Percent 
5 . 7 
0 
, 3 
5 
4 * 
8 . 
10  
1 1  ,  
64 
98.9} 
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Areas of the city and their response rates: 
Area Sampled Deliver Return Response 
East Missoula 10 7 7 100.0^ 
Missoula City 148 57 49 85.0% 
Missoula South 35 19 17 89.5% 
Orchard Hones 32 14 11 78.6% 
Rattlesnake 10 5 4 80.0% 
Participants vj-ho wrote comnents: 19.3% (17) 
Particioants who wished a CODV of the results: 28.4% (25 
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APPENDIX F 
QUESTIONNAIRE ANALYSIS: CROSSTABULATIONS 
Table 30. 
Variables: Pesrapp = Household applies pesticides.(09! 
Alteapp = Household uses alternarives.(031) 
O n  t r n i e t h  =  P r e f e r r e d  p e s t  c o n t r o l  
method.(06) 
Count 
Row pet Cntrmeth 
Col pet Synthetic Natural pesti Row 
Tot TDCt Pesticides & Alternatives Total 
PestarsD 47 10 7 
82 .  5 17 . 5 72 . 2 
73 . , 3 52 . 6 
59 , . 5 12 . 7 
AlteaoD 13 9 22 
59 . . 1 40 . 9 27 . , 8 
21 ,  7 47 . 4 
15 . , 5 11 . 4 
Col 60 19 79 
Total 75.9 24.1 ! 100.0 
Missing Observations = 9 
X- = 4.72. df = 1, .05 > p > .02 
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Tables 31a.b.c,d. 
n . «=i 
Variables: Cr.trneth, and, 
Cntrla = Control method for lawn.(04) 
Cntrvg = Control method for vegeta' 
garden.(Q4) 
C n t r f s  =  C o n t r o l  m e t h o d  f o r  f l o w e r s  5 :  
shrubs.(Q4) 
Cntrtr = Control method for trees.(Q4) 
Table 31a. 
Count 
Row pet Cnt •y m o 
Col pet Syn th et ic Na tural pesti Row 
Tot pet Pes c ides & Alter nat ives Total 
C n t r 1 a 33 5 43 
Pesti-
CO CO 
4 11 . 6 75 . 4 
e ides 84 . 4 41 . 7 
66 . 7 a . 8 
Alter- 4 6 10 
natives 40 . 0 60 . 0 17.5 
8 . 9 50 r \  • V/ 
7 . 0 10 . 5 
Both 3 1 4 
75 . 0 25 . 0 7 . 0 
6 . 7 8 . 3 
5 . 3 . 8 
Col 45 12 57 
Total 73 . 9 21 . 1 o
 
o
 
o
 
M i s s i na Observations = 31 
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Table 31b. 
Count 
Row pet Cnt rme t h 
Coi pet Synthetic Natural pesti Row 
Tot pet Pesticides & Alternatives Total 
Cntrvg 14 2 16 
Pesti­ 87 . 5 12.5 57 . 1 
cides 7 0 . 0 25 . 0 
50 . 0 7 . 1 
A1ter- 3 4 7 
natives 42 . 9 57 . 1 25 . 0 
15 . 0 50 . 0 
10 . 7 14 . 3 
Both 3 2 5 
. 60. 0 40 . 0 17.9 
15 . 0 25 . 0 
10 . 7 7 . 1 
Col 20 8 28 
Total 71 . 4 28 . 6 100 . 0 
Missing Obser vations = 60 
Table 31c. 
Count 
How act 4-J. X X. rmeth 
Col pet Synthetic Natural pesti Row 
Tot pet Pesticides & Alternatives Total 
Cntrfs 20 5 25 
Pesti­ 80 . 0 20 . 0 69.4 
cides 76 . 9 50 . 0 
55 . 6 13.9 
A1 ter- 2 3 5 
natives! 40. 0 60.0 13.9 
7 . 7 ! 30 . 0 
5 . 6 8 . 3 
Both 4 2 6 
66 . 7 , 33.3 16.7 
15 . 4 20.0 
11 . 1 5 . 6 
Col 2 6 10 36 
Total 72 . 2 : 27.8 100 . 0 
Missing Obser vations = 52 
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Table 3,Id. 
Count 
Row pet ' Cntrmeth 
Col pet Synthetic Natural pesti Row 
Tot Dct Pesticides & Alternatives TotaJ 
Cntrtr 24 4 28 
Pest 1 - 85 . 7 14 . 3 77 . 8 
cldes 85 . 7 50 . 0 
66 . 7 11 . 
Alter­ 2 2 4 
natives 50 . 0 50 . 0 -L -i. . X 
7 . 1 25 . 0 
5 . 6 5 . 6 
3oth 2 2 4 
50 . 0 50 . 0 11.1 
•7 . 1 25 . 0 
5 . 5 5 . 6 
Col i 28 8 3 6 
Total 77 . 8 22 . 2 100 . 0 
Miss ing Observat ions = 52 
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Tables 3 2 a , b , c , d . 
Va riables: Pestapp, Al . teapp. and Cntrla to Cntrtr. 
Tab le 32a. 
Count 
Row pet 
Col pet Cntrla Row 
Tot pet Pesticides Alt :er natives Both Total 
Pestapp 40 7 4 51 
78 . 4 13 . 7 7 . 8 72.9 
80 . 0 50 . 0 66 . 7 
57 . 1 10 . 0 5 . 7 
A1teapp 10 7 2 19 
52 . 6 36 . 8 10 . 5 27 . 1 
20 . 0 50 . 0 33 . 3 
14 . 3 10 . 0 2 . 9 
Col 50 14 6 70 
Total 71 . 4 
o
 
CM 
0 
CO o
 
o
 
o
 
Missing Observations = 18 
Tab le 32b. 
Count 
Row pet 
Col pet Cntrvg : Row 
Tot pet Pesticides Alternatives Both Total 
Pestapp : 16 6 5 27 
59 . 3 22 . 2 18 . 5 : 67.5 
' 80.0 50 . 0 62 . 5 
40 . 0 15 . 0 12.5 
Alteapp • 4 6 3 13 
; 30 . 8 46 . 2 23 . 1 32.5 
20.0 50 . 0 37 . 5 
; 10.0 15 . 0 7 . 5 
Col : 20 12 8 40 
Total : 50.0 30 . 0 
o
 
o
 o
 
o
 
o
 
Missing Observations = 48 
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xabie 32c. 
Count 
Row pet 
Col pet Cn tr f s Row 
Tot pet Pesticides . Ai ternatives 3o th Total 
Pes t app 24 2 7 33 
72 . L 6  1  . j. 21 . 2 70 . 2 
82 . 8 3 3 . 3 58 . 3 
, 51 • ^ 4 . 3 14 . 9 
Ai teapp 5  4 5 14 
35 . 7 28 .  6  35 . 7 29 , 8 
17 . 2 56 . 7 41 . 7 
10 .  6  8 . 5 10 . 6 
Col 29 6  12 47 
Total R 1 . i 12 . 8 25 . 5 : 100.0 
Missing Obse rvations = 41 
Table 32d. 
Count 
Row pet 
Col pet C-"-trtr Row 
Tot pet ' Pesticides AI ternatives i Bo th Total 
Pestapp 2 6  3 4 3 3 
78 . 8 9 . 1 12 . 1 ^ 75.0 
83 . 9 42 . 9 66 . 7 
59 . 1 6 . 8 9 • .X 
A1teapp 5 4 2 11 
• 45 . 5 36 . 4 18 . 2 25 . 0 
16 . 1 ^ 57 . 1 33 . 3 
• 11 . 4 9 . 1 4 . 5 
Col ' 31 ^ 7 6 44 
Total 1 70 . 5 15 . 9 13 . 6 100.0 
Missing Observations = 44 
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Tables 3 3a,b.c,d. 
Variables: Cr.tr J. 3. to Cntrtr with; 
Plan t 1 -- Has a lawn? ( Q 1 ) 
Plan t2 = Has a vegetab le garden?(01) 
Plan t3 = Has flowers & shrubs?(Q1) 
Plan t4 = Has trees?!01 ; 
Table 33a. 
Count 
Row pet 
Col pet Cntrla Row 
Tot pet Pesticides Alternat ives Both Total 
Plant 1 3 3 
No 100 . 0 5 . 1 
6 . 7 
5 . 1 
Yes ' 42 10 4 : 56 
75 . 0 ' 17.9 7 . 1 94 . 9 
: 93.3 o
 
o
 
o
 
100 . 0 
71 . 2 16.9 6 . 8 
Col 45 10 4 59 
Total 76 . 3 16.9 6 . 8 100 . 0 
Missing Observations — 29 
Table 33b. 
Count 
Row pet 
Col pet Cntrvg Row 
Tot pet Pestieides Alternat ives Both Total 
Plant2 2 2 
No'" 100 . 0 7 . 1 
12 . 5 
7 . 1 
Yes 14 7 5 26 
: 53 . 8 2 6.9 19 . 2 92.9 
1 87 . 5 100.0 
o
 
o
 
o
 
^ 50 . 0 : 25.0 17 . 9 
Col 16 7 5 28 
Total 57 . 1 ' 25.0 17.9 • 100.0 
Missing Observat ions 60 
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Table 3 3c. 
Count 
Row pet 
Col pet Cnt rfs Row 
Tot pot Pesticides Alternatives Both Total 
Plants -I 1 
No 100.0 2 . 7 
4 . 0 
o  ̂
i. . L 
Yes 24 5 7 36 
66 . 7 13.9 19.4 97.3 
96 . C 100 . 0 100 . 0 
64 . 9 13.5 18 . 9 
Col 25 5 7 37 
Total 67 . 6 13.5 18 . 9 : 100.0 
Missing Observations = 51 
Table 33d. 
Count 
Row pet 
Col pet Cntrt^ Row 
Tot pet Pesticides Alternatives Both Total 
Plant4 2 i 2 
No ICQ .0 5 . 6 
7 . 1 
5 . 6 
Yes 26 ^ 4 4 34 
76 , 5 11.8 11.8 94 . 4 
9 2.9 : 100.0 100.0 
72 . 2 11.1 i 11.1 
Col 2 8 ' 4 4 ^ 36 
Total ! 77.8 11.1 11.1 100 . 0 
Missing Observations = 52 
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Table 34 
Kendall's Correlation Coefficient. 
Variables: Attienv = Attitude toward pesticides and 
the environment from safe to unsafe.(Q8) 
Attiheal = Attitude toward pesticides and 
human health from unsafe to safe.(Q8'! 
Age = Age of respondent from young to 
old.{47) 
Educ = Education level of respondent from 
starting high school to finishing more than 
college.(04 8) 
Income = Income of respondent from low to 
high.(Q4 9) 
Attiheal 
Age 
Income 
Educ 
- . 4391 
N( 55) 
Sig .000 
-.1474 
N( 50) 
Sig .093-
- . 1521 
N( 56) 
Sig .089 
- .0846 
N( 60) 
Sig .224: 
Attienv 
. 0716 
N{ 57) 
Sig .265 
. 0758 
N( 55) 
Sig .253 
Attiheal 
. 1397 
N( 78) 
Sig .062 
Age 
. 3270 
N{ 79 ) 
Sig .000 
Income 
-.1910 
N( 57) 
Sig .047^ 
- . 0764 
N( 87) 
Sig .191 
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Table 35. 
laes are safe le Variables; Attienv = 
environment.{Q8) 
Attiheal = Pesticides are a risk to human 
health.(08) 
Count 
Row pet 
Col pet 
Tot DCt 
At t iheal 
Agree 
(Unsafe) 
Disagree 
{Safe) 
Row 
Total 
At t ienv 8 22 30 
Agree 26. 7 73 . 3 54 . 5 
(Safe) 33 . 3 71.0 
14 . 5 40 . 0 
Disagree ̂ 16 9 25 
(Unsafe) 64 . 0 36 . 0 45 . 5 
66 . 7 29 . 0 
29 . 16.4 
Col 24 31 55 
Total 43 . 6 56 . 4 
o
 
o
 
o
 
Missing Observations = 33 
= 7.7 6 , df 
O
 
*—1 II > D > .001 
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labie 3 6a/D. 
Variables: Attienv. Attiheal, and Cntrmeth. 
Table 36a. 
Count 
Row pet Attienv 
Col pet Agree Disagree Row 
Tot pet (Safe) (Un safe ) Total 
Cntrmeth 30 14 44 
Synthetic 68 . 2 31 . 3 77 . 2 
oesti- 90 . 9 58 . 3 
cides 52 . 6 24 . 6 
Natural 3 13 
pesti & 23.1 76 . 9 > 2 2.8 
Alterna- 9 . 1 41 . 7 
t ives 5 . 3 17 . 5 
Col 33 24 57 
Total , 57.9 42 . 1 : 100.0 
Missing Obser vations = 31 
Y? = 8.39, df = 1, .01 > p > . 001 
Table 3 6b . 
Count 
Row DC "t Attiheal 
Col pet Agree Disagree Row 
Tot pot {Unsafe) (Sa ,f e) Total 
Cntrmeth , 1 7  24 41 
Synthetic : 41.5 58 . 5 75 . 9 
pesti­ . 68 . 0 82 . 8 
cides 31 . 5 44 . 4 
Natural 1 a 5 13 
pesti & ^ 61,5 38 . 5 : 24.1 
Alterna­ i 32.0 17 . 2 
tives 1 14.8 9 . 3 
Col : 25 23 i 54 
Total ' 46.3 53.7 100.0 
Missing Observations = 34 
X2 = 1.60, df = 1, .30 > p > .20 
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Table 37a/D. 
Variables: Attienv, Atti •heal, Pestapp. and A1 
rable 37a. 
Count 
Row pet Attienv 
Col pet Agree Disagree Row 
Tot pet (Safe) (Unsafe) Total 
PestaTDD 30 22 52 
57.7 42 . 3 69 . 3 
76 . 9 61 . 1 
40 . 0 29 . 3 
Alteapp 9 14 23 
39.1 60 . 9 30 . 7 
23.1 38 . 9 
12.0 18 . 7 
Col ^ 39 36 75 
Total 52.0 48 .0 100 . 0 
Missing Observations = 13 
= 2.22, df = 1, .20 > P > • 10 
Table 37b . 
Count 
Row -oct Attiheal 
Col pet Agree Disagree Row 
Tot pet (Unsafe) (Safe) Total 
Pestaap 24 26 50 
48.0 52 . 0 69 . 4 
: 68 . 6 70 . 3 
33.3 36 •1 . X 
Alteapp 11 11 22 
i  50.0 50 . 0 30 . 6 
; 31.4 29 . 7 
; 15.3 15 . 3 
Col 35 37 72 
Total • 48.6 51 . 4 100 . 0 
Missing Observations = 16 
= 0.03, df = 1, .90 > ? > • 80 
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Table 38. 
Variables: Pestpro = Garments worn while applying 
pesticides?(Q19) 
I n f o  =  S o u r c e s  o f  p e s t i c i d e  
information.f15) 
Count 
Row pet 
Coi pet i-'estpro ! Row 
Tot pet No Yes Total 
Info 7 4 11 
Books 53 . 6 36 . 4 16.4 
17 . 5 14. a 
10 . 4 5 . 0 
Magazines 14 7 • 21 
66 . 7 33 . 3 31.3 
35 . 0 25,9 
20 . 9 ; 10.4 
Garden i 12 19 : 31 
Center 38 . 7 ; 61.3 46 . 3 
: 30 . 0 : 70 . 4 
17 . 9 > 28.4 
Extension : 9 9 18 
Agent : 50 . 0 50 . 0 : 26.9 
22 . 5 : 33 . 3 
13 . 4 , 13.4 
Friend/ 9 5 ' 14 
neighbor ' 64 . 3 35 . 7 20 . 9 
22 . 5 18.5 
13 . 4 7 . 5 
The : 25 15 : 40 
label ! 62 . 5 37 . 5 59 . 7 
' 62 . 5 55.6 
! 37 . 3 , 2 2.4 
Col i 40 : 27 , 67 
Total ' 59. 7 40 . 3 100.0 
Missing Obser vations = 21 
= 5.33, df = 5, . 30 > D > .20 
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Table 39. 
Variables: Pestpro, and; 
Pestins = Soeciai instruments used to mix 
pest ie ides ? ( 020 ! 
Count 
P.ow pet 
Col pet Pestins Row 
Tot pet No Y es Total 
Pes tore 30 •-r i 1 7 
No 81 . I 18.9 57 . 8 
68 . 2 35 . 0 
46 . 9 10 . 9 
Yes 14 13 27 
51.9 48 . 1 42 . 2 
31.8 65 . 0 
21.9 20 . 3 
Col 44 20 64 
Total 68 . 8 31 . 3 100 . 0 
Miss ing Observations = 24 
= 4 .' 92 ,  df = 1, p = 0 . 0265 
Table 40 . 
Variables = L istpest = Use pesticide! 
1isted on the produet label?(02 
Stronger = Use a s tronger 
label suggests? { 02 8 ) 
Count 
Row pet 
Col pet : Listp^est Row 
Tot pet No Yes Total 
Stronger 35 16 51 
No 68 . 6 31 . 4 79 . 7 
•81.4 76 . 2 
, 54 . 7 25.0 
Yes 1 8 5 13 
; 61 . 5 38 . 5 20 . 3 
18.6 23 . 8 
12.5 7 . 8 
Col 43 21 ^ 54 
Total 67 . 2 32.8 
Missing Observations = 24 
= 0. 23 , df = 1, . 70 > P > . 50 
144 
Table 41. 
Variables = Spedisp = Special precautions taken during 
pesticide disposal?(Q23) 
P e s t d i s p  =  M e t h o d  o f  p e s t i c i d e  
disDosai.(022) 
Count 
Row pet 
Col pet Spedisp Row 
Tot pet No ̂ Yes Total 
Pestdisp 20 10 30 
Trash 66.7 33 . 3 88 . 2 
pickup 90 . 9 83 . 3 
58 . 8 29 . 4 
Trash on i_ ± 
property o
 
o
 
o
 
2 . 9 
4 . 5 
2 . 9 
Give to T ^ 1 
friend 100 . 0 2 . 9 
8 . 3 
2 . 9 
Do not i_ 2 
dispose 50 . 0 50 . 0 5 . 9 
4 . 5 8 . 3 
2 . 9 2 - 9 
Col 22 12 34 
Total 64.7 35 . 3 100 . 0 
Missing Observations = 54 
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Table 42. 
Variables: Buy = Where respondent buys pesticide.{016) 
?iir = Why respondent purchases pest control 
product. :05 > 
Count 
?ow pet Buy 
Col pet Lc RetaiI Har dware Gar den Row 
Tot pet Sto Sto re Sto 're Total 
Pur 5 5 9 1 4 
Rec. by 42 . 9 35 . 7 64 . 3 21.5 
retai ier 17 . 5 : 16 . 1 22 . 0 
9 . 2 7 . 7 13 . 8 
Past 20 -• 28 41 
success 43 . 8 51 . O 68 . 3 63 . 1 
58 . 8 67 . 7 68 . 3 
30 . 8 32 . 3 43 . -
Wide 12 10 : 11 19 
range 63 . 2 52 . 6 ' 57. 9 29 . 2 
35 . o 32 . 3 26 . 8 
18 . 5 15 . 4 16 . 9 
Label 24 17 24 37 
lists 64 . 9 45 , 9 64 . 9 56 . 9 
pest 70 . 6 54 . 8 58 . 5 
36 . 9 26 . 2 36 . 9 
Low 12 12 19 rs 
toxicity 40 . 0 40 . 0 63 . 3 46.2 
35 . 3 38 . 7 46 . 3 
18 . 5 18 . 5 29 . 2 
Col 34 31 41 65 
Total 52 . 3 47 . 7 : 63 . X 100 . 0 
Missing Observations = 23 
= 2.31 , df =8, .98 > p > . 95 
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Table 43. 
Variables: Cntrmeth and: 
T o p i c  =  P r e f e r r e d  t o p i c s  f o r  
education. ! Q42) 
O Vj 
Row pet Cntrmeth 
Col pet Syn • thetic Na tural pesti Row 
Tot pet Pesticides a. Alternat ives Total 
Topic 20 5 25 
ID pests 80 . 0 20 . 0 41.0 
40 . 8 41 . 7 
32 . 8 8 . 2 
How & 24 7 31 
when of. 77 . 4 : 2 2 . 6 50 . 8 
pests 49 . 0 58 . 3 
39 . 3 . 5 
Preven­ 35 10 45 
tion 77 . 8 22 . 2 
C
O
 C
O
 
71 . 4 83 . 3 
57 . 4 16 . 4 
Alterna-^ 25 10 35 
tives 71 . 4 28 . 6 ,57.4 
51 . 0 83 . 3 
41 . 0 16 . 4 
Pest i 25 2 27 
select 92 . 5 7 . 4 44 . 3 
& use 51 . 0 16 . 7 
41 . 0 3 . 3 
Col 49 . 12 61 
Total 80 . 3 19 . 7 :100.0 
Missing Observations = 27 
= 4.33 , df = 4 , 50 > p 
o
 
C
O
 A
 
147 
Table 44. 
Variables: Topic, and: 
Learn = Preferred method of learning about 
pest management. f 041) 
Count 
Row pet Topic 
Col pet ID How ' & pr^0 — Alter­ Pest i Row 
Tot pet pests whe I vent native • select/use Total 
Learn 27 27 42 35 21 55 
News­ 49 . -1' 49 . 76 . 4 63 . 6 38.2 68 . 8 
paper 77 . X 61 . 4 72 . 4 71.4 70 . 0 
33 . 8 33 . 8 52 . 5 43 . 8 2 6 . 3 
Work­ 12 1 9 13 17 7 21 
shop 57 . 1 57 . 1 61 . 9 81.0 33 . 3 ' 26.3 
3 4 . 3 27 . 3 22 . 4 34.7 23.3 
15 . 0 15 . n 16.3 21.3 8.8 
Clas­ 5 7 7 2 2 i 8 
ses 62 . 5 87 . 5 87 . 5 : 25.0 25 . 0 10 . 0 
• 14 . 3 15 . 9 12.1 4.1 6 . 7 
6 . 3 S . 8 8 . 8 2.5 2 . 5 
Cabel 1 1 18 26 . 16 14 31 
TV 35 . 5 58 , 1 83 . 9 51.6 45 . 2 38 . 8 
31 . 4 40 . 9 44 . 8 32.7 46 . 7 
13 . 8 22 . 5 32 . 5 20.0 17 . 5 
Manua1s/ 2 3 O -7 &. i o rt O O 35 19 52 
book­ : 44 . 2 : 51 . 9 73 . 1 67 . 3 36 . 5 65 . 0 
lets 65 . 7 61 . 4 65 . 5 71.4 63 . 3 
28 . 8 33 . 8 47 . 5 , 43.8 23 . 8 
Home 10 11 17 i 10 6 29 
consult 50 . 0 55 . 0 85 . 0 ! 50.0 30 . 0 25 . 0 
28 . 6 ' 25. 0 29 . 3 20 . 4 20 . 0 
' 12 . 5 , 13. 8 21.3 12.5 7 . 5 
Demo ) 9 i 10 11 10 9 18 
yard ! 50. 0 • 55 . 6 61.1 55.6 50 . 0 2 2 . 5 
i 25. 7 ^ 22 . 7 19 . 0 20.4 30 . 0 
11 . 3 : 12 . 5 13.8 : 12.5 11.3 
Col 35 44 58 49 30 80 
Total ' 43. 8 • 55 . 0 72 . 5 , 61.3 37 . 5 100 . 0 
Missing Observations = 8 
= 11. 06, df = 24 , . 99 > p > . 98 
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Tables 45a,b,c. 
Variables: Attlenv. and: 
Age = Age of respondent.(Q47) 
Educ = Education level of respondent.(Q48 
Income = Income of respondent.(Q49) 
Table 45a. 
Count 
Row pet 
Col pet Age Row 
Tot pet 21 to 40^ Over 40 Total 
Attienv 15 20 35 
Agree 42.9 57 58 . 3 
{Safe) 55 . 6 60 . 6 
25.0 3 3 . 3 
Disagree 1 2 13 25 
!Unsafe) 48 . 0 52 . 0 41.7 
44.4 39 . 4 
20 . 0 21 . 7 
Col 27 33 : 60 
Total ^ 45.0 ' 55.0 100.0 
Missing Observations = 28 
= 0.16 , df = 1, .70 > p > .50 
Table 45b. 
Count 
Row pet 
Col pet 
Tot DCt 
Educ 
High 
school 
Some college/ 
tech school 
College Row 
degree plus Tota" 
Attienv 
Agree 
(Safe) 
8 
22 . 9 
57 . 1 
13 . 3 
1 1  
31.4 
55 . 0 
18 . 3 
1 6  
45 . 7 
61 . 5 
26 . 7 
35 
58 . 3 
Disagree! 6 
(Unsafe); 24.0 
i 42.9 
:  1 0 . 0  
9 
36 . 0 
45 .0 
15 . 0 
10 
40 . 0 
38 . 5 
16 . 7 
25 
41 
Col 14 : 20 26 60 
Total 23.3 33.3 43.3 100.0 
Missing Observations = 28 
= 0.21, df =2, .95 > p > ,90 
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Table 45c. 
Count 
Row pet 
Col pet 
Tot D C t  <$19,000 $20-39,000 >$40,000 
Row 
Total 
Attlenv 7 
Agree 2 2.6 
(Safe) 53.8 
12.5 
10 
32 . 3 
40 . 0 
17.9 
14 
45 . 2 
77 . 8 
25 . 0 
31 
55.4 
Disagree 
(Unsafe) 
6 
24 . 0 
46 . 2 
10 . 7 
15 
60 . 0 
60 . 0 
2 6  .  8  
4 
16.0 
2 2 . 2  
7 . 1 
25 
44.6 
Col 13 25 
Total 23.2 44.6 
Missing Observations = 32 
= 6.08, df = .05 > a > .02 
18 
32 . 
56 
100 . 0 
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Table 46a.b,c. 
Variables: Attiheal, Age, Educ, and Income. 
Table 46a. 
Count 
How pet 
Col pet Age Row 
Tot pet 21 to 40 Over 40 Total 
Attiheal 12 ' 14 2 6 
Agree 46 . 2 53 .8 45.6 
{Unsafe) 44 . 4 46 ,  7 
21 . 1 24 . 6 
D isagree 15 16 31 
(Safe) 48 . 4 51 , 6 54.4 
55 . 6 53 .  3 
26 . 3 28 . 1 
Col 27 30 57 
Total 47 . 4 : 52 , .6 . 100. 0 
Missing Observati ons = 31 
= 0.03 , df = 1 , .90 > p > .80 
Table 46b. 
Count 
Row pet Educ 
Col pet High some colltiye/ : College Row 
Tot pet school tech school degree plus : Total 
Attiheal' 5 6 15 26 
Agree 19 . 2 23 . 57 . 7 : 45.6 
(Unsafe)' 38 . 5 : 31 ,  6 60 . 0 
a .  a  • 10 . , 5 26 . 3 
Disagree i a  ' 13 10 31 
(Safe) 25 . a  :  4 1  ,  9 32 . 3 54 . 4 
i  6 1  .  5 ,  6 8 .  .  4  40 . 0 
' 1 4  .  0 22 , , 8 17 . 5 
Col i 13 19 • 25 ^ 57 
Total 22 . •8 ; 33 . , 3 43 . 9 100 . 0 
Missing Observations = 31 
X2 = 3.87, , df = 2 , . 20 > p > .10 
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Table 4 6c. 
Count 
Row pci 
pc* 
oci 
;o. Income 
<$19 , 000 S20-39,000 
Row 
>540,000 Tota: 
Atraheal 
Agree 
(Unsafe) 
16.0 
33 . 3 
7 . 3 
14 
56.0 
56 . 0 
25 . 5 
7 
28 . 0 
38 . 9 
12.7 
25 
45 . 5 
Sax e 26 . 7 
66 . 7 
14 . 5 
11 
36 . 7 
44 . 0 
20 . 0 
36 . 7 
6 1  .  1  
30 
54 . 5 
Col 
Total 
12 
2 1  .  
25 
4 5.5 
Missing Observations = 33 
= 2.14. df = 2, .50 > p > .30 
1 8  
32 . 7 
55 
1 0 0  .  0  
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Table 47a.b.c. 
Variables- Cntrmeth, Age, Educ, and Income. 
Table 4 7a. 
Count 
Row pet 
Col pet Ace Row 
Tot pet 21" to 40 Ove r 40 Total 
Cntrmeth 17 36 53 
Synthetic 32 . 1 68 . 0 80 . 3 
pesti­ 70 . S 85 . 7 
cides 25 . 8 54 . 5 
Natural 'J A 6 13 
pesti & 53 . 8 46 . 2 19 . 7 
A1terna- 29 . 2 14 . 3 
tives 10 . 5 9 . 1 
Col 24 42 66 
Total 36.4 63.6 ^ 100.0 
Missing Observations = 22 
Table 47b. 
Count 
Row pet 
Col pet High Some college/: College Row 
Tot pet school tech school degree plus Total 
Cn^meth 15 . 17 21 i 5 3 
Syntheti c 28 . 3 32 . 39 . 6 80 . 3 
pesti­ 83 . 3 81 . C 77 . 8 
cides ' 22 . 7 25 . 8 31 . 8 
Natural 3 4 6 13 
pesti & 23 . 30 . 8 ; 46 . 2 19 . 7 
Alterna- ; 16 . 7 ^ 19. 0 22 . 2 
tives 4 . 5 6 . •1 9 . -
Col i 18 ; 21 : 27 66 
Total 27 . 3 : 31 . 8 40 . 9 100 . 0 
Missing Observat ions = 22 
153 
Table 4 7c. 
Count 
R0V7 pet 
Col Dct :Income 
;o' DC1 :$19 , 000 
Critrmeth 11 
Synthetic 23.9 
pesti- 73.3 
cides 18.6 
Natural 4 
pesti & 30.8 
Alterna- 26.7 
tives 5 . 8 
;20-39 . 000 
18 
39 . 1 
72.0 
30 . 5 
I 
53. a 
28 . 0 
11.9 
>S40,000 
17 
37.0 
89 . 5 
2 8  .  8  
1 o . 4 
10 . 5 
3 . 4 
Row 
Total 
46 
78.0 
13 
22 . 0 
Col 15 25 
Total 25.4 42.4 
Mlssina Observations = 29 
19 
32.2 
59 
100 .  0 
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Table 4 8a,b,c. 
Variables: Topic,, Age, Educ. and Income. 
Table 4 8a. 
Count 
Row pet 
Col pet Age Row 
Tot pet 21 to 40 Ove • T  40 Total 
Topic 21 13 3 4 
IB pests 51 . 8 38 . 2 42 . 5 
52 . 5 32 . 5 
26 . 3 16 . 3 
How &. 27 1 '7 44 
when of 61 . 4 38 . 6 55 . 0 
pests 67 . 5 42 . 5 
33 . 8 21 . 3 
Preven- 26 32 58 
t ion 44 . 8 55 . 2 72 . 5 
65 . 0 80 . 0 
32 . 5 40 . 0 
A1terna- 24 24 48 
tives 50 . 0 50 . 0 60 . 0 
60 . 0 60 . 0 
30 . 0 30 . 0 
Pesti 12 19 31 
select 38 . 7 61 . 3 
C
O
 00 CO 
& use 30 . 0 47 . 5 
15 . 0 23 . 8 
Col 40 ; 40 80 
Total 50.0 50.0 100.0 
Missing Observations = 8 
x2 = 5.81, df =4, .30 > p > .20 
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Table 4 8b. 
Count 
Row pet Hduc 
Col pet High Some college/ Col lege Row 
Tot pet school tec n school deg ree plus Total 
Topic "! P 14 1 J. -L 3 5 
ID pests 28 . 6 40 . 0 -O J. . 4 43 . 2 
4 5 . 5 5 6 . 0 32 . 4 
12 . 1 1 7 . 3 13 . 6 
How & Q 13 16 4 4 
when of 2 0 . 5 43 . 2 36 . 4 54 . 3 
pests 4 1 . 0 76 . 4 7 . 1 
11 . - 23 . 5 19 . 8 
Preven- o 14 28 58 
t lor. 27 . 6 24 . 48 . 3 71.6 
72 . 7 56 . 0 82 . 4 
19 . 8 17 . 3 34 . 6 
A1terna- 1 2 15 22 49 
"t i vss 24 . 5 30 . 6 44 . 9 60 . 5 
: 54 . 5 60 . r\ 64 . 7 
14 . 8 18 . 5 27 . 2 
Pestl 1 2 5 14 31 
select 38 . 7 16 . •i 45 . 2 38 . 3 
& use 54 . 5 20 . 0 41 . 2 
14 . 8 6 . 2 17 . 3 
Col 22 25 34 81 
Total 27 . 2 : 30. 9 42 . 0 100 . 0 
Missing Observat ions = 7 
x2 = 11. 26, d •f — J. — 
o
 
(M CO 
> p > .10 
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>S40,000 
Row 
Total 
Topic 9 17 7 33 
ID pests 27.3 51.5 21.2 45.2 
39.1 5 3.1 38.9 
12.3 23.3 9.6 
How & 14 21 6 41 
-when of34.1 51.2 14.6 56.2 
pests 60.9 65.6 33.3 
19.2 28.8 8.2 
Preven- 12 26 15 53 
tion 22.6 49.1 28.3 72.6 
52.2 81.2 83.3 
16.4 35.6 20.5 
Alterna- 17 17 11 45 
rives 37.8 37.8 24.4 61.6 
73.9 53.1 61.1 
23.3 23.3 15.1 
Pesti 6 10 11 27 
select 22.2 37.0 40.7 37,0 
& use 26.1 31.3 61.1 
8.2 13.7 15.1 
Gol 23 32 : 18 73 
Total 31.5 43.8 24.7 ^ 100.0 
Missing Observations = 15 
= 8.87, df = 8, .50 > p > .30 
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